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© Cable television system. 
© a cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In en external control unit ("ECU", which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU end the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber 's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Summary of the invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" - The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- * 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a « 
schematic diagram of the gate array shown in Figure 5c. 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU* 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. * 

Figure 11 is a diagram of a basic message : 
format used in an embodiment of the invention for , 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. ' 

Figures 18a-h are flow charts illustrating { 
the flow of a program controlling the operations of 



. 5 - 0167237 

the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC, 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I* Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 



Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "P^" 1 " 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g , television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
may be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ( "HDRC" ) 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers , and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 



Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU* Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DR0P1, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ( "VLF" ) data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ( "LED" ) displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers . For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables. Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or " slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . subscriber Unit 

Figure 2 shows a typical subscriber unit 
SU1 in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100 , together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input* 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ( "P/D OUT") terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular su is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ( "NEA" ) input terminal 
of the addressable latch to be selected* (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity.) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU- This function is performed in response to the 
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signal applied to the CLEAR (»CL») input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals ("+« and »-») from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU* The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170=171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12- However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscribers SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B» ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication* In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK" ) modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send CRTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12. digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical »0» state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current- limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal -digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUB1, SUB2 . 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ( tr VLF M ) demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ( "ASK" ) modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ('•saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324, 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402 , shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ( "CLK" ) , 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s # reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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TABLE B 

Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 OT4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description o£ gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND ("RTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to US ART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B < "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g , channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQ1, INTAO, DRQ0, Al, A2, PCS0, 
TIOUT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control "C» or data »D") within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T0OUT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ("CLKOUT"), READ ( M RD M ) , and WRITE 
("WR" ) leads. The TOOUT output signal of micropro- 
cessor 420 is described above* The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCS0"), and LOWER CHIP SELECT ( tt LCS») leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
T0IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-4B6, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The 0C terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL" ) multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals ofv mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("VJR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTAL1 and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads . 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT (»CS») and GROUND 
("GND" ) leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53. P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463- Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K~byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired- RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above - 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU* This is accomplished 
by having each master SPU apply a 60- volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber^ associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series -inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546, The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570/ 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output (»+») all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers' 
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television apparatus and other equipment within the 
subscribers' premises. 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A* 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests, in one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("ROT") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the sPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU, each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 , which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ( "HDLC" ) 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 



0167237 

-46- 

higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

Interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ecu Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A . ecu/SPU Communicat ion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs* 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECO, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable* 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( « ACK/NAK" ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then exght 
data bits (transmitted low-order bit first), a parxty 
bit. and at least one bit time of mark condxtxon as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SPU link at least a prede- 
fined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mas until character framing is re-establxshed by 
the ECU. The ECU periodically allows a given drop 
the opportunity to re-establish character framxng by 
enforcing periods of continuous mark condxtxon. 

Messa ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framxng 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bxt means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although adding 
1/llths overhead to each message character, increas 
es framing integrity and permits increased 
through-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs* By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/HAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow* This ACK/NAK window is also used in a special 
maimer to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits* 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence reguiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor* 

C 

FUNCTION 

Reset drop processor. 

Read power detect and 
bank address. 

Change tuner frequency 
(channel select). 

Send message to 
attached device. 

Turn converter on/off 
and select cable A 
or cable B. 

Define drop poll 
sequence . 

Define device poll 
sequence . 

Unsolicited Data 
Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processors single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 



TABLE 

COMMAND (HEX) 
00 
01 

03 

04 

05 

07 
08 
84* 
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ECU'6 address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU's 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU's address is assigned. 

Command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and bo forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes . The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 



(HEX) 



OPERATION 



00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes* The response header in- 
cludes: (1) in the first byte, a command Response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice- to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command OS . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SO (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to »0» or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message - 

Command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F. drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). the second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command 11 ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECO) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF 11 ) flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918. where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913 , if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916 , the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service . Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Comroand from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
(»'1») in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the «1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976. because the "1" flag this time is not 
set, the program loops back to step 957. 

D ccc/ECU Communication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte («N»), 
a COMMAND byte ("CMD" ), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK (»CRC M > bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ( "01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ( "MH" and "ML") followed by two 
REFERENCE bytes ( "RH" and "RL") . Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU f s unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG (" 01111110 11 ) bytes are used to identify the 
beginning and end of a message* Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 



-69- 



0167237 



COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of f unctions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view* In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU's memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and »MDH») 
specify in Ipw and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU's memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ECU'S data or program memory to diagnose faulty 
or failing ecus. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence - 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU* The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU*s message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers m 
the event of a civil emergency. Also, this message 
may be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

As shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
HAND (CMD) byte egual to hex F4 (11110100) to identify 
the message as a FORCE TONE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
may be associated with a different one of sxx con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed an by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU's memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is 2ero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to »l w or to W 0 W . 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function . 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN) . A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU timed to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0 r the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer f 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E* Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003* Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU'S address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU'S 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
10 28 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection Of application programs to implement varxous 
functions within the ECU. The main routine xs a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a 3 ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
AB shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters* The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At Btep 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory* Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

operate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE) , the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR) , the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send f unction 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU's send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS timing data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU* The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 



0167237 

-88- 



table. However, the jump table entries specify the 
memory location in an application program to which 
the program should jump. These values may point to 
the start of an application program, or to a point 
within an application program if the application 
program had previously returned to the main routine 
prior to completing the application program s task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065. 
where the routine jumps to the point in an appli- 
cation program ( " APL" ) specified by the jump table. 
When the application program returns to 1*e Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the 3 counter is incremented as earlier described. 
The routine then advances to step 1067 to return to 
the main loop. 

n poT-ate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
the Data Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
message is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required andthe 
Operate 3 routine advances to step 1083 to return to 
L main routine as earlier described. Although in 
the flow chart of Figure 18g no action is taken in 
response to an 01, 03, 05, 07 or 08 response, it will 
reBp ° 9 . j. *h e art that various 

be apparent to those skilled m the art ^ . 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses* For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 64 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key. has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC* 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 



0167237 

-92- 

the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUS are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the ccc to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance' of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL W ) byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation* 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ( "ADL" ) speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ("CTL") byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
( "REC CNTL") byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polling Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful' attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( W GLRT W ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ("LVL") byte 
contained within the GLRT message- The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages, A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19, As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level* The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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PIRWC CTL BYTE 



Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 Set PIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown, to the CCC) has 
priority information to send. Upon receipt of such 
a priority response, the CCC transmits a series of 
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messages ; described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message i6 illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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infonnation, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU {still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort, method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH" ) and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH" ) . The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range . 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message- This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte egual to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
( "BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel . 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message • The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL 11 and "BSLAH"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or egual to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte egual to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111". 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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or a, £001 9b 

at dlspiw 

I 

sat spush, 0 



»120t call 



flash 



t Indicator •off* 



1 



*110i Id a,dlspiM 

and a,£1101b 

st a,dlspiw 

clr a push, 0 

b coal 20 

I 
1 

I indicator mods ma 1 act 
1 

eoa200i Id a,d*ta01 

tastp zf 

fa eoa£10 



Id a, dispiw 

or a, C0001b 

st a, dispiw 



I Indicator currant 



I indicator currant 
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PPOE 



LOC- OBJ 



LINE 



SOURCE STATEMENT 





710 | 






033F 3913 


711 




•push, l 


' flashing 










712 f 






RDM PAGE NO. 21 


* 






0341 2390 


713 co*229i 


call 


flash 




714 t 






0943 6909 


713 


b 


corv 




716 f 






0949 3C34 


717 eos210i 


Id 


a, displw 


0347 383E 


71B 


and 


a, til 18b 


0949 3F34 


719 


«t 


a, dispiw 


0S4B 3953 


720 $ 

721. 


clr 


•push, 1 


non-flashing 










722 f 






0S4D 81 


723 


b 


cos220 




724 | 








723 f 








726 1 dwicfl input 


control 




727 | 








726 f 






034E 3CB1 


729 cos300l 


Id 


a, data0h 


0930 9F 


730 


tNt 


a t 3 


0391 9* 


731 


b 


eoa3!0 




732 | 






0332 6SD9 


733 


b 


cors 




734 | 






B334 3680 


733 eo*3l0l 


diclr 


11, h*00 


0336 40 


736 


Id 


8,01*8 


0337 3A8e 


737 


out 


a f ftoole 




738 | 






0399 3933 


739 


•ft 


• puvsl* 3 




740 | 






05SB 3B46 


741 


clr 


*op0£«0 




742 | 






093D 3B36 


743 


sot 


%oc06. 3 




744 % 






099F 3640 


745 


•ielr 


il,h»00 




746 | 






0961 63©9 


747 


b 


eor* 




748 | 








749 1 








730 | d«vic 


* output control 




731 1 








732 | 






0363 3C81 


733 COS4801 


Id 


a, dat«0h 


0363 3F 


734 


tnt 


*,3 


0366 6563 


733 


b 


COS411 


r disabl* 










736 l 






0368 3953 


737 


clr 


spuvsl, 1 


•nab la 










738 t 






036A 3CS0 


739 eos410i 


Id 


a, data0t 


036C 3C 


760 


tnt 


4,0 


036D BS 


761 


b 


COO420 



t Indicator current 



I indicator curmtl 



I port »ot 



| Vlf OUtDU 

\ k»y boar-d 
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CP/M TLC9-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 





762 f 




056E 36AO 


763 


diclr 


0370 47 


764 


Id 


0371 3F1C 


763 


st 


0973 13 


766 


xch 


0574 366A 


767 


•ieir 


ntrol mnmblm 








766 f 




0376 63D9 


769 


b 




770 | 




0S7B 36AA 


771 co*420t 


dlelr 


0S7A 46 


772 


Id 


037B 3FXC 


773 


st 


037D 13 


774 


xch 


0S7E 40 


773 


Id 


0S7F 3AS0 


776 


out 


top 






ROM POSE NO. 22 ♦ * 




0381 3660 


777 


•lclr 


nfcrol diiabU 








77B | 




0SS3 63D9 


779 


b 




760 | 




03B3 3600 


781 eo*411i 


diclr 


0587 3913 


7B2 










0389 41 


763 


id 


0360 3F23 


784 


st 


03BC 3F24 


765 


St 




786 f 




03BE 2O30 


7B7 


call 




7BB .| 




0390 6S78 


7B9 


b 




790 | 






791 | 






7S | pOM*r 


rslay < 




793 | 






794 , 




0392 3CB0 


793 eo*300s 


Id 


0394 0g 


796 


tsstp 


0393 9C 


797 


b 




798 | 




0396 3B54 


799 


clr 




800 | 




0S9B 3932 


B01 


Mt 


ntly on 








602 f 




0390 63D9 


B03 


b 




604 f 




039C 3B14 


80S co«501l 


Mt 




606 f 




039E 3972 


S07 


clr 


ntly off 







POSE 10 
SOURCE STATEMENT 



il v 101010b 
4, £01 lib 
a, slrb 
*, sir 
11, 101010b 



il 9 101010b 
a, £01 10b 
a, sirb 
a, sir 
A t £000Bb 
a, Xopld 



il, 101010b 



11. 101010b 
spuvsl, 1 

A, spusk 

A, SPUCP 

rkcs 
co»420 

control 

A* dAtA01 
If 

cov301 
*op©4, 1 
spusl, 3 



Xop04,l 
spusl ,3 



03A0 6309 



808 | 

809 b 

810 | 

811 t 

812. | clsar dsvic 

813 | 



f rvmota- co 



I tinwr 2 s 



| rtnot* co 



I ksy bOArO 



I powr rslAy on 

| powar rvlAy currt 

t QGPfmr rslAy of-f 

I powsr rslAy currt 



dlsplAy 
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CP/H TLC3-47 ASSEMBLER V2.2 



POSE 



11 



ldc 


OBJ 


LINE 












ol4 


t 






_____ 

03A2 


__f 


813 


co*600t 


Id 








816 




s t 




03A3 


3F37 


817 




-st 


a, ldatll 


0507 


3F39 


818 




St 


A, Id* Ml 


03A9 


3F3B 


819 




«t 


a, Idasli 






820 


1 






QSfiB 


3C3S 


821 




Id 


ld*tn2 


03AD 


3827 


822 




or 


a, £01 lib 


03AF 


3F36 


823 




•t 


a, ldstn2 






824 


1 






esBi 


3C38 


829 




Id 


A, ld*ti2 


03B3 


3627 


828 




or 


*, lb 


03B3 


3F38 


827 




St 


a, ldat!2 






828 


1 






8SB7 


3C3A 


829 




Id 


a, ld«M2 


03B9 


3827 


830 




or 


a, 00111b 


03BB 


3F3ft 


831 




St 


a, ld«s»2 






832 


1 






03BD 


3C3C 


833 




id 


A, idssie 


OSBF 


3827 


834 




or 


a. £01 lib 



ROH PAGE NO. 23 ♦ 
03C1 3F3C 
03C3 99 



st 

b 



a, ldAAl2 



03C6 
03C7 

05C8 
03CA 



3C60 

0E 

92 

3C33 
3823 
3F33 



03CE 2338 

99 
99 

3C33 
383C 
3F33 

8E 



833 
838 | 
837 

838 | 

839 | 

840 | dsvies display c o ntr ol 

841 | 
842 



842 | 

843 eo*700l Id 
84* tss1 



OSD1 



03D4 
AJ3D6 



843 
846 | 
847 
848 
849 



032 | 
833 
834 
833 | 
836 cos 
837 
838 
839 | 
860 

861 | 

862 | 

863 | 

864 | 
863 t 



id 


a, data01 






tsstp 








b 


cosTOl 


1 


display 


Id 


A* disolM 






or 


A, £001 lb 






st 


A,dispii« 


t 


display 


esll 


flssh 






b 


cor A) 






b 


cor* 






id 


A,diSDlH 






and 


A, £1 108b 






st 


A, dlsplM 


1 


display 


b 


COS703 







rsturn 
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PAGE 18 



LOC 


OBJ 


LINE 




SOURCE 


STPTEKENT 


03D9 


3974. 


666 


corn 


elr 


spuvctef 3 


;ut« * 
















867 


1 






03DB 


6433 


868 




b 


nal4 






869 


1 










870 


1 










871 


1 










872 


1 kvymcan 








873 


1 










874 


1 




ipuvtl, 1 


03DD 


3993 


873 


n*13i 


t»mt 


03DF 


A4 


876 




b 


m130 






877 


f 






05E0 


3963 


878 




clr 


■puv»J » 2 






879 


t 






03E2 


6457 


880 




b 


sal 3 






861 


1 






05E4 


2100 


862 


CM 1301 


call 


k»y» 






883 


1 




spuvtl, 2 


03E6 


3963 


864 




clr 






863 


1 






OSES 


6457 


866 




b 


oaiS 






887 


f 










868 




•ml 
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CP/M TLCS-47 ASSEMBLER V2. 2 

POSE 13 



SYMBOL TABLE 





bUtlVV 


031B 




COE110 


032B 




COE120 


0327 




COE200 


0334 




C0ES1B 


0349 




C0E22B 


0341 




COE300 


034g 




CQE310 


0334 




COE400 


0363 


* 


COE410 


056A 




COE411 


0383 




COE420 


037B 




COE300 


0992 




COE301 


099C 




COE6O0 


03A2 




COE7O0 


03C4 




COE701 


0302 




COE703 


OSCE 




COE90O 


049S 




COEAO0 


04A4 




COEA01 


04C6 




COEA02 


04DF 




COEA03 


04E6 




COEA10 


04CC 




COEBO0 


04£D 




COEX0 


04F3 


* 


COMMAD 


0013 




COMMAH 


0013 




COMMAU 


0014 




CORE 


0509 




DATA0H 


0081 




DATAOL 


0080 




DATA1H 


O083 




DATA1L 


0082 


* 


DATA2H 


0083 


• 


0ATA2L 


0084 


• 


DATA3H 


0087 


♦ 


DATA3L 


O0B6 


* 


0ATA4H 


0089 


• 


DATA4L 


0088 


* 


DATACT 


0800 


• 


DCH 


O0FE 


* 


OCL 


OOFC 


• 


DXSPA 


0032 


* 


DISPH 


O031 




DISPIW 


0034 


♦ 


DISPL 


0030' 




OISPLW 


0033 




EXR0 


O01C 




FLASH 


0330 


* 


INCOTH 


0O6C 


• 


XNCOTU 


008A 


-» 


ZNCOTM 


O08B 


* 


KEST 


0022 




KEST0H 


0B43 




KESTOL 


0042 


* 


KEST1H 


0049 


» 


KEST1L 


0044 


• 


KEST2M 


O047 




KEST2L 


0046 


• 


KEST3M 


0049 


•> 


KEST3L 


0048 


» 


KEST4H 


0O4B 


* 


KEST4L 


004A 


• 


KEST3M 


0040 


• 


KEST9L 


O04C 


* 


KESTBH 


0021 


« 


KEBTBL 


0020 


• 


KEYNO 


0029 


• 


KEY MM 


O02A 




KEYOD 


O02B 


• 


KEYON 


002C 




KEYS 


0100 


• 


KEYSB 


0250 




KEYSC 


O0OE 


* 


KEYT 


0300 




KEYTB 


O0CB 




LCI COT 


0000 




LDASL1 


003B 




L0A8L2 


003C 




LDASM1 


0039 




L0A9M2 


003ft 




LDATL1 


0037 




L0ATL2 


0038 




LDATM1 


O039 




LDATM2 


0036 


• 


LOISP 


0B00 




LECOTH 


008F 




LECOTL 


O08D 




LECOTM 


00BE 




LEDD 


0310 


* 


LX0VF1 


0600 


• 


LI0VF2 


0D0O 


• 


LREMO 


OE0O 


• 


LVLFEX 


0C00 




MAXO 


03E3 




MAI00 


044B 




MAH 


0440 




MAI2 


0469 


• 


MAI20 


0450 




MAX3 


03DD 




MAI30 


03E4 




MAX 4 


0433 




MAX3 


8457 




MA 161 


0460 




MAX62 


0463 




MAXN 


O3E0 


• 


0VER2A 


0072 


* 


0VER2H 


0071 


• 


0VER2L 


0070 


• 


OVER A 1 


0012 


• 


0VERH1 


0011 


• 


OVERLI 


0010 


• 


PAR ITT 


0O0C 


*> 


PARITY 


000B' 


* 


RDS000 


0513 


• 


READC 


09S8 


• 


READN 


0027 


♦ 


RE71O0 


0060 


# 


REMDl 


0061 


* 


REM02 


O062 


• 


REMD3 


0063 


* 


REMD4 


0064 


• 


REM03 


0063 


* 


REMD6 


0066 


• 


REWD7 


0067 


• 


REMOA 


006A 


• 


REMOH 


O069 




REMOL 


0068 




RKCE 


00SO 


* 


RNH 


006B 


• 


RNL 


006D 


* 


RNM 


0B6C 




RURPCH 


00CA 


• 


RURPCL 


ooca 


• 


RWRPCM 


00C9 




SERVRC 


O00F 




SPUCP 


0024 




SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 


• 


BPUTT 


0018 




SPUVDM 


0004 


• 


3PUVSH 


0080 




SPUVSL 


0009 




SPUVUM 


0001 




SPW 


00FF 


• 


SPWB 


00C7 


» 


TABLE 


O000 


• 


TXMR2H 


0OFA 


• 


TXMR2L. 


OOFS 


» 


TIMR2M 


00F9 




TIMRHN 


O0F6 


• 


TXMRHO 


001B 




TXMRLN 


00F4 


* 


TIMRLO 


0019 




TIMRMN 


00F3 


* 


TXMRMQ 


0O1A 


* 


VLFC 


000A 


• 


VLFEC 


0016 




VLFRB 


0009 


• 


VLFTB 


0OO8 


* 


VLFTH 


0007 


# 


VLFTL 


0006 


# 


VLFXA 


0032 


♦ 


VLFXH 


0031 


-» 


VLFXL 


0030 


• 


WARPCL 


O0C4 


* 


UARPCM 


00C9 


• 


URXTEH 


0026 


• 


WRITEN 


0023 
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CP/tt TLC9-47 " flisfeMBUER V2.2 

PAGE 1 



LOC OBJ LINE SOURCE STATEMENT 

1 I — 

g , 7.1963. 

4 I CTHP4740P) 

3 | 

G I vlf eoiriun tc*t Ion . rout in* 

7 9 

at 

g , : 



•nolist 



•list 



296 II 



ROM PQQ£ NO. 0 



0010 




297 


erg 


h*O10 


9 routlns table 


0010 




298 












299 f 








9010 


66B2 


300 


b 


r0 


9 start bit dstsct 






301 | 








0012 


66FC 


302 


b 


mi 


9 mi bit dvtact 






303 | 








0014 


6719 


304 


b 


rca 


9 iddrttt dstsct 






30S f 








0016 


673E 


306 


b 


mrf 


1 comaand d«t*et 






307 | 








0018 


67D4 


308 


b 


rep 


9 parity in 


001A 


67EE 


399 | 
310 


b 


tra 


1 *ack f or * nack' 






311 9 








001C 


67FA 


312 


b 


rc*tn 


1 stop bit in 






313 9 








001E 


6334 


314 


b 


rstd 


9 daray to rcstab 






315 9 








9080 


6638 


316 


b • 


rcstab 


9 stop bit in 






317 9 








0022 


6S41 


318 


b 


rdd 


t data in 






319 | 








0024 


6871 


320 


b 


rdp 


9 parity in 






321 9 








0026 


687F 


322 


b 


tdack 


1 ' ack v or *naek f 






323 9 








0026 


6683 


324 


b 


rtfast 








323 9 












326 9199 












327 9 








002A 


66C2 


328 


b 


to 


t transmit 






329 9 
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CP/H TUCS-47 085EMBLER V8.2 



LOG OBJ 


■ tie 
LINE 


SOURCE STATEMENT 






WCW POCP 


Mi 

331 


D vOl 


1 


data out 


002E 68F1 


332 
333 


b tnai 


r 


datact *Mi< 


0030 6999 


33% 
333 
336 
337 


b rdaay 


i 


dajvy to rca 


0032 6912 


b tdo 


i 


data out 


0034 6930 


336 


b tp 


i 


parity out 




339 






0036 693E 


340 

341 


b tlei 


i 


•lei* bit out 


0038 6944 


342 
343 


b rt«ek 


t 


r«c«iva 'acfe' 


003O 6963 


344 


b tat 


i 


out *stop' 




343 






003C 6969 


346 


b rst 


i 


racaiva • stop* 




347 








346 


lilt lilt IlllllllllllllllttllllllH 


tt in in 






349 









ROM POSE N0.24 



al 



it 







391 






332 
333 


0600 


3006 


394 

333 


0602 


3F12 


396 


0604 


2910 


337 
' 336 






339 






360 


0606 


3C1B 


361 


0608 


3FF6 


362 


0600 


3C1A 


363 


060C 


3FF5 


364 


060E 


3C19 


363 


0610 


3FF4 


366 






367 






366 






369 






370 


0612 


3960 


371 


0614 


B3 


372 






373 






374 






373 






376 






377 


0619 


3900 


378 


0617 


A3 


379 


0610 


3BC0 


360 
361 



h«600 





sat 

tovfii at 

KG* 


«op06,9 
a, ovoral 

hi, ovarii 






tintrl. 


atart 






Id 
at 
Id 
at 
id 
at 


a, t inn-no 
a, t ion-tin 
a,ti«r*o 
a,tiar«n 
a, tiarlo 
a, tiarln 






cnack ■ 


oda 

( normal or n 


ot ) 






taat 

b 

\ 


spuvsh, 0 

Vlf001 




trout ina for 


chsck m 

\ 


oda 
( tranaait or 


not ) 




1 

tastp 
b 


souvsn, 1 

Vlf010 




I rout in* for 



taatp *ip00,0 
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POSE 



LDC OBJ 

061A 9E 

1061B 3979 
061D AD 

061E 2F1B 
0620 3939 
AD 



LINE 



SOURCE STATEMENT 



0623 39B8 
0629 AB 

3626 2F1C 

0628 3H76 

t 

962A AD 
062B 3B36 



062D 3CFF 
062F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0635 39D4 
ntlng 7 
0637 6647 

0639 39E4 
063B 6654 

063D 39F1 
063P AE 



cir 
b 



382 

383 | 
384 
383 

386 1 

387 vlflC0i add 

388 »et 

389 b 

390 | 

391 t 

392 | data out 

393 I — 



vlfl00 

vlfrb,3 
vlf200 

parity, £h»l 

vlfrb,3 

vtf203 



( vif0te > 



393 
396 | 
397 
398 | 
399 

4Q0 
401 | 



403 | 

404 | 
403 t 

♦06 I 

407 vlf200i Id 

408 st 

409 | 

410 Id 

411 »t 

412 | 

413 W 

414 , 
413 i 

416 | 

417 % 



warp routine ( vlf200 ) 



. a, spm 
a, spwb 

a.£h'Q 



routine for abnormal 

C vl 

418 | — — 

419 vlf001t teetp spuvdm,! 

b vlf 002 



420 
421 | 
422 
423 
424 | 
423 
426 
427 « 



te»tp epuvdm* £ 

b vlf003 

tMtp 1DUVUB), 3 

b Vlf004 



ROM PAGE NO. 23 

0640 3904 

0642 40 

0643 3A8C 
0643 66AD 



428 vlfOSSl «et 

429 Id 
430 
431 

432 | 

433 | 



out 
b 



spuvdra, 0 
«,Ch*0 
,ftoplc 



vlf 300 
1200 bit counted 



Idata 1* 
I 

|to warp 

I parity counter inc 

I to warp 

-t 
I 

M 



teet 

b 


vlftb,0 
vlf Oil 






add 


paritt,«h f 1 


1 


parity count 


clr 


*op06, 3 


t 


vlf output data ♦ 


b 


vlf 200 


f 


to warp 


Mt 


*oo06,3 


I 


vlf output data • 



«pw changing 
warp 



1200 Pit tine cou 

branch on * yee* 

10»ee couting ? 
branch on • yea* 

framing error ? 
branch on *ye»» 



t cry enable on 

I timer atop 

I to return routine 
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LOC OBJ 



0647 3934 
ounting* 
9649 3941 

At*' 

064B 3991 

* data* 

0640 3921 
on 

064F 3900 
0631 39S0 

0653 80 



LINE 

434 
439 

436 
437 

430 
439 



PAGE 

SOURCE STATEMENT 



vlf00£t elr 
clr 

I 

elr 



441 
448 



Mt 

elr 



449 

446 
447 



spuvdm, 1 
spuvun,0 

SpUVUtt, 1 
•OUVUK, 2 

spuvsft, 0 
•puwh, 1 

vi 



10»oe counted 



0694 


3931 


449 


Vlf003 


;t eat 


SpUVUJB, 3 


0696 


3964 


499 




elr 


spuvdm, 2 


ting* 
















491 


1 






0696 


3C23 


493 




Id 


a, ipusk 


069A 


3F24 


493 




•t 


*.spucp 






494 


1 






069C 


2090 


499 
496 




call 


rtte* 


065E 


4F 


497 


1 


Id 




06SF 


3FF6 


490 




•t 


a, t lsrftn 


0661 


47 


499 




Id 


4,01*7 


0662 


3FF3 


460 




at 


a,ti«r-n» 


0664 


4C 


461 




Id 


a, £h'c 


0665 


3rT4 


462 




St 


a, t imrln 






463 


1 






0667 


44 


464 




Id 


*,<h*4 


0666 


3A6C 


469 




out 


a, «oplc 


ng 
















466 


f 






066A 


3979 


467 




elr 


■puvsl. 3 






466 


1 






066C 


66AD 


469 




. b 


vif300 






470 


1 










471 


1 framing 


•rror - bit 


066E 


3C16 


478 


vlf004 


i id 


a, a putt 


0670 


D0 


473 




cmpr 


a,th*0 


0671 


66A3 


474 




b 


V 10040 






479 


1 






0673 


3CS3 


476 




Id 


a.frawm 


0673 


OF 


477 




empr 


a,£h'f 


0676 


6609 


47B 




b 


V10060 






479 


1 






0676 


3BB0 


460 




tttt 


*lp00,0 


067A 


6698 


461 




b 


V100S0 






462 


1 






067C 


40 


463 


Id 


a»£h*0 


067D 


3F93 


464 




st 


a, frmmrn 






463 


t 






067F 


4F 


466 




Id 


a, £h*f 



I cImp • 1200 bit c 

t el Mr * previous 
I command naod* d 

I claar f prsvlous 
I command require 



inhibit 1 



I sot normal mods 

t eat r*ctlvt moda 

I br»ancn on 

I 1 a at cry enable 



I set framing error 
I claar * 10sec coun 



I libit timer setti 

I I'st intr. arvabla 
} to rot urn routine 



ROM PASS NO* 26 
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POSE 



LOC OBJ 


1 TMC 
1. 1 Pic 




cm tore 


STATEMENT 




0680 3FF6 


467 




at 


a« t Imrhn 




0668 47 


466 




Id 


At *n r 




0683 3FF3 


469 




at 


t i wrwn 




0685 4C 


a on 




iff 


At C 




0686 3FF4 


491 




at 


* f tinrrln 






492 


t 








0688 AD 


493 




b 


vlf300 






494 


1 








0689 3B80 


493 


v 10060 t 


taat 


%1 p00 v 0 




0&6B 98 


496 




b 


vl005O 






497 


1 




»puvun f 3 




0&8C 3971 ' 


496 




clr 


1 


ror' 

0&8E 3921 


499 




Mt 


apuvum, 2 


1 


bit' 












0690 3951 


509 




clr 


•puvtuii 1 


1 


OMMand 














. 501 


t 






1 


ar" 








■pUVUtt, 0 






502 


1 


clr 


9 


oamand 














503 


I 






1 


0692 393© 


504 




clr 


spuv«h, 1 


9 


0694 3909 


505 






spuvah, 0 


1 




506 


! 








0696 6640 


507 




b 


vlfOOS 


I 



naada data* 



I to .'Mt cry anaol 



0698 


4F 


509 


V10050I 


Id 


a,fh*f 


0699 


3FF6 


510 




at 


a, t iwrhn 


069B 


3FF3 


511 
312 


9 


at 




069D 


3F33 


513 
514 


9 


at 




069F 


4A 


515 




Id 


a,rh»a 


0&A0 


3FF4 


516 
517 


9 


at 


a, tlnrln 


06A2 


AD 


516 
319 


9 


b 


vlf300 


06A3 


40 


320 


vl0O40» 


Id 


*,£h»9 


06A4 


3F18 


•321 
322 


1 


at 


a* a putt 


0&A6 


3BC0 


523 




taatp 


%ip00,0 


06A6 


AD 


524 
525 


9 


b 


vlf300 


0&A9 


4F 


526 




Id 


a, *h» f 


06AA 


3P53 


527 
526 


9 


at 


a, f ran* 


06AC 


96 


529 




b 


v 1803© 






530 
531 


t 










9 










532 
533 


9 


rat urn 


rout in* ( vlf3O0 ) 






9 






0&AD 


3C12 


534 


vlf300i 


Id 


a v ovaral 


O&AF 


2910 


535 
336 


9 


KCtl 


hi, ovarii 


06B1 


2B 


537 




rati 








536 
. 539 


9 










X 










540 


1 


R0 routine 



9 

9 * 
I 
I 

I pop rag i at ar 
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POQE 



UOC OBJ 



06B2 3BC0 
B6B4 66C2 



0686 3933 

06BB 3961 
hlbit' 

06BA 3944 

t 

©SBC 3B36 



06BE CI 
06BP E2 



ROM PAGE NO. 
06C0 41 

06C1 2A 



LINE 

941 
542 
343 
S44 
949 
546 

947 
946 
949 
590 
991 



SOURCE STATEMENT 

< In »t«rt bit ) 



•tart bit 

tMtp »ip00,0 
b 



997 



999 
960 



apuv»l,3 

clr «puvua, 2 

clr spuvdM, 0 

•tt' *op06,3 

rmnt intr* 

Id h t Ol»l 
Id l,£h v 8 



27 



tim 



961 

962 
963 
964 



Id 



«,£h'l 



06C2 


3984 


06C4 


69 


06C3 


40 


06C6 


3A6C 


06ca 


61 


06C9 


3940 


06CB 


3994 


06CD 


AA 


tablo 1 


i 


06CE 


3C6C 


06D0 


3FF6 


06D2 


3C6B 


06D4 


3FF3 


06D6 


3C6A 


0608 


3FP4 



967 
966 
969 
970 
971 
972 
973 
974 
979 
976 
977 
978 
979 
S80 
581 

982 
983 
584 
989 
586 
587 
988 
989 
590 
391 
992 



It rot 

— — vtart bit not found 



t it was not * start 



I ■xtimal intr. 

inhibit 

I cInt * command in 



f cImp • cr*y anablo 

I port Mt 
"I 

f to Rmi routine 

I noict intr. 2 bit 



! t»»t 


»puvdm v 0 






b 


r-01000 


I 


cry anabla ? 


Id 


a,fh'0 






out 


*• *©plc 


1 


timorl mtop 


b 


r00001 


1 


to rm warp 


elr 


spuvsh*0 


1 


to Abnormal nodt 


tttt 


tpuvdM, 1 






b 


r01110 


I 


nu»t dvtoet * cry 


bit counting 






Id 


&• incotn 






mt 


a« t iarhn 






Id 


a« incotn 






»t 


*• t i«rm 






Id 


A, ineotl 






•t 


*• t i*rln 
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PAGE 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


06DA 


46 


393 


Id 




Q&DB 


3A6C 


394 


out 


a, *oplc 






393 


f 




06DD 


3B36 


396 


Ht 


%©p06,3 






397 


f 








39B 


1 r»tum 








599 


1 




06DF 


3CC7 


£ee 


remit id 


*»spwb 


06E1 


3FFF 


601 


St 


a, spw 


06E3 


3C12 


602 
603 


1 

Id 


a« ovsral 


06E3 




694 


Men 


hl f ovsrZl 






60S 


1 




06E7 


3846 


£06 


clr 


yop06,0 






607 


1 




06E9 


2B 


696 


reti 








609 


1 




06EA 


3C8C 


£20 


r01110i Id 


a* incoth 


06EC 


3FF6 


611 


*t 


a, ti*mn 


06EE 


3C6B 


612 


id 


' a* ineota 


06F0 


3FF3 


613 


St 


i t tlBTfin 


0SF2 


3C8P 


614 


Id 


a« lncotl 


06F4 


3FF4 


613 


St 


a, timrln 






616 


t 




06F6 


44 


617 


Id 


a, £h*4 


0&F7 


3A8C 


616 


out 


a, 2oplc 






619 


t 




06F9 


3B36 


620 


Mt 


%op06, 3 






621 


t 




06FB 


9F 


622 


b 


rami 



05FC 39F9 
06FE 670F 



* 

nnuiniininiuiimuHuiuimHii 

1 1 1 1 1 1 1 M H II II M U I U I U H 1 1 U M M 1 1 M U 

I 



623 
624 
623 

626 | 

627 f 
626 | 

629 % 

630 ? 

631 ; 

632 | 

633 noil 
634 

633 | 

636 | 

637 | 



Rml rout ins 

( in mi bit 



Btp 



vlfrb, 3 
ml 000 



'data' from ECU 



ROM POSE N0.2B 






0700 CI 


636 


Id 


0701 E4 


639 


Id 




640 | 




0702 40 


641 


Id 


0703 3F16 


642 


st 


elsar 








643 | 




0703 3941 


644 


elr 



* command* from ECU 



h, *h*l 
l,«n»4 

a, £n*0 
a, vlfsc 



spuvum, 0 



I to Rca routiiw 
I vlf srror counter 
I 'previous command 
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LOC OBJ 
0707 3931 



0709 SDQB 
070B 2O0A 



LINE 



SOURCE STATEMENT 
elr souvua, I 



parity * VLF counter 
clear 

£h°0, parity 
Ch>0 v vlfc 



needs data* 

I 'previous command 
requires an an* 



t parity counter 
ft VLF counter cl 



0700 41 



id 



newt intr. 
a+£h*l 



f ne>rt intr. ibit t 



070E 2ft 



070F 3961 

0711 93 

0712 C3 

0713 ES 

07 1* 89 



0713 Cl 

0716 EE 

0717 43 



071B 8E 



0719 2F1P 

071B 2E3A 
0710 B4 



071E 3C09 
0730 07 
0721 3B37 



•data * fro* ECU 



1110001 



■10031 



679 | 
660 

661 | 

682 M 

"3 || 

664 | 

663 |- 

666 | 

667 | 
666 |- 
669 | 

690 re 

691 | 
692 
693 
694 | 
693 |- 
696 | 
697 
696 
699 



rp 



test 


spuvue* 0 






b 


rel0Q3 


I 


not need data 


Id 


h,Ch*8 






Id 


l t £h»2 


1 


to RdO routine 


b 


r>«1001 


1 


to parity clear 


not 


need 'data* 


f 




Id 


n,*h»l 






Id 


l t £h'e 


1 


to Rstd routine 


Id 


a,£h'3 


X 


neitt intr. 9bit 


b 


r»1002 


% 


to r ■ mitp 



I tl 1 1 1 1 II 1 1 1 1 II 1 1 1 1 It 1 1 1 1 1 1 • 1 1 1 1 1 til 1 1 1 

I If MMtf MIMIIIIIIIIIf ItlltllMMIt II 



Rea routine 

( in com ma nd receive ) 



vlf Ct «h»l 

vifc t e\«3 
rca000 

address check 

a,vlfrb 
a 

e t £h»7 



-I 
I 
I 

M 

t vlf counter 



incrsament 



I virc <> 3 
■t 



id 
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PASS 



LOC OBJ 

0723 '3F13 

0729 3A20 
8727 07 
0726 07 
0729 3833 
072B 3802 

0720 3E13 
072F BA 



0730 CI 

0731 E6 

0732 41 



0733 2A 



073* 3C09 

0736 07 

0737 3F09 

0739 B2 



073A Ct 
Q73B EE 

073C 42 
073D B3 



LINE 

700 

701 | 

702 

703 

704 

703 

706 

707 | 

706 

709 

710 | 

711 1- 

712 1 

713 | 
714 
715 
716 t 



SOURCE STATEMENT 



in 



* 
a 

a,£h*3 
a, £h*2 



rcaOOl 



rmxt intr. 



Atatchad 



Id 
Id 



717 rc»O02» Id 



716 f 

719 | 

720 | 



a,«h«l 



721 rc*0O3i 

722 | 

723 | 

72* { 

723 rcaOOOl 

726 
727 
726 t 
729 



730 | 

731 i- 

732 | 

733 | 



Id 



Shift 
a,vlfrb 
a,vlfrb 
rc»O02 



next Intr. addrwa 
aims sat chad 



t addraaa In 

I sou addrttt 

I addrMi ehaek NO 



I to Rgr routine 
I next intr. Ibit t 



t 
-t 

I shift 

I noxt intr. lbit t 



734 reaOOlr Id h,«h»l 

733 Id l,«h»« 

736 | 

737 Id a,«h'2 I 
736 | 
739 | 

743 b rc*003 I 

741 | 

742 HHUMUMinumunmmunMiHU 

743 HHimiHiummmmmmmmni 

744 | 

r 1 

I Rcf rout in* ♦ 

• t in command r»c»iv« ) I 

I— « 

1 data »»t 1 



I to Rvtd 

I naxt intr. 
6 bit tin* 



745 
746 
747 
746 
749 
750 
731 



073E 2F1A 



732 reft 

733 | 



add 



VlfCtttl 1 1 



W_F counter 
lncraamwnt 
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PAGE 



10 



U3C OBJ LINE 
ROM PAGE NO. 29 



SOURCE 6TATERENT 



©740 2E7P 

0742 ee 

0743 BP 

0744 2E8A 

0746 0E 

0747 94 



0746 3C09 
074A 07 
0748 3F09 



074D 41 



074E 2A 



074F 3C99 
0731 3K14 

0753 8D 



0754 3C09 
0796 07 

0757 07 

0758 07 

0759 3331 
075B 3822 
075D 3F15 



075P 3FFD 
0761 3C14 
0763 3FFC 

0765 4P 

0766 3FFE 

0766 33 
0769 3P23 
0768 3S 
076C 3F27 

076E 00 
076F 0E 



Id 



754 
755 
756 
757 , 
758 
759 
760 

761 | 

762 | 
763 
764 
765 

766 | 

767 t 

766 | 

769 ref002t Id 



770 | 

771 !- ~ 

772 | 

773 rcf006t 

774 » 

775 | 

776 | 

777 ref000t 
778 
779 | 

780 

761 t 

762 | 

763 f 

784 refO0it 
785 
766 
767 
788 
789 
790 

791 | 

792 f 

793 | 
794 
795 
796 



tMtp 
b 



itp 



vlfc, «h*7 
zf 

rcf080 

vlfc, Ch«6 
zf 

rcf00i 



4, vlfrb 
*« vlfro 



naat intr* 



»nd lo 



Id 



4, vl f r b 



raad coawand hi 

Id 4, vlfrb 

rore * 
rore * 
* 

4, £0001 b 
4, £091 9b 

4, 



and 

or- 



raad , writ* 



798 

799 | 

800 

601 

802 

603 

804 | 

60S 

806 



at 
Id 
at 
Id 
at 

Idl 
at 
IdH 
at 

CMpr 
taatp 



a, dca 
4 v coamal 
4, del 
4, tX%*T 
«, deh 

4, Ode 
4, writ an 
4, 0dc* 



I branch on 



hi 

t branch en 

raad function 

I 
t 

I data Bat 

-I 

I nawt intr- Ibit t 



irp 



t to na*t lntr. 



a,Ch*0 
zf 
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PAGE XI 



LOC OBJ LINE SOURCE STATEMENT 



0770 BC 


607 




b 


rc?100 




sea i 










809 | i 


r»ad c 


-on— mnd 






610 | 






spuvua, 0 


A771 39ti)l 


811 




ttt 














612 f 








2773 40 


813 




Id 


a ? «i f 0 


0774 3F28 


814 




st 


a, rsadc 


Vt 












619 | 










816 |- 




out ' 


mark' * 




817 | 






rmxt addrvss 




818 l 








0776 3B76 


619 rcf005l 


clr 


%op©6, 3 




820 | 








0778 CI 


821 




Id 


h,*nJl 


0779 EB 


822 




Id 


l,Ch'8 




823 l 








077ft 40 


824 




Id 


a % «h»0 




BSS | 








077B BE 


B2& | 
827 




b 


rer006 


• 


828 | 










829 |- 




writ* coswand 7 




830 | 








077C 3C25 


831 rcfl00l 


Id 


a, writ an 


077E DO 


832 




capr 


a,£h'0 


077F 0E 


833 




tMtP 


Zf 


ROM PAGE NO. 30 








07 B0 67T6 


834 




b 


rcT005 




835 | 










838 |- 




writ* eoawand 




637 | 








0782 OF 


638 




cnpr 


a, *h»f 


0783 0E 


839 




tsstp 


zf 


0784 B9 


840 




b 


rcf 110 




841 1 








0769 3914 


842 




sst 


spuvdBH 1 


and r*QUlrs> 












843 | 








07B7 2D1D 


844 




st 


£h» 1, lcicot 




845 | 








0769 Dl 


846 




ctapr 


a, £0901 b 


078ft 96 


847 




b 


rcf!20 


i 


848 1 










849 | 










650 | 




kdu statu* command 




831 | 








97BB 41 


852 




Id 


a, *h*l 


078C 3F24 


853 




st 


a, spucp 




854 | 






a, spusl 


078E 3C0B 


855 




Id 


0790 3F0S 


856 




st 


a,vlftl 


0792 3C03 


857 




Id 


a, soush 


0794 3F07 


858 




st 


a. vtfth 



I na>*d not- r»*ding 

I s*t previous cotton 

t rsading count mr s 
t 

t out 'wtrk' 

I to Rep routina* 

I rmnt intr. 1/2 
bit tios 

I to rs- M »rp rout in 
"1 



I to Rep routirw 
1 

I • conditional poll 
t sat previous comun 
artsMsr 

I 'rsad dsvics data 
command 
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PA6C 12 



i oe 
uuw 


OUT 


1 TNC 






eTQTCMCIfT 

STKTtntJfT 








1 






0796 




660 




b 


rcf085 






061 


I 










663 


1 










663 
664 


t 




dst« eoMi 






663 

ODD 


t 

rcT120l 


Id 


kMtOl 


079A 


OrwO 


Bar 




st 


** vlft 1 


fl70T 




aoB 




id 


ksst0h 


atop 

Wire 


^ f 07 


ACQ 




St 


*« vlfth 






670 


1 






07A0 


3CS3 


671 




Id 


a,spusk 


07A2 


0E 


672 




tntp 


zf 


07A3 


AC 


673 




b 


rcfl2l 






874 


1 














st 


s,spucp 


07 A6 




876 




id 


a*Ch v 0 


are -1 




877 




st 


», spuff 






678 


1 






07 A9 




879 


reflect 


Id 


*,Ch*4 


97 AA 


3F26 


686 




•t 


*• writsn 






681 


I 






07AC 


6776 


868 


b 


re f 005 






863 


1 






07AE 


06 


884 


refill I 


inc 




Q7AF 




865 




•t 


*t spucp 


07BI 


4P 


866 




Id 




07B2 


3F17 


867 
688 




st 


a, »ouf f 


07B4 


A9 


689 
898 


1 


b 


reflEE 






891 


i 

1 conditional 


boll 






892 


1 






97BS 


3C42 


893 


ref 110i 


id 


a, k*st91 


07B7 


3F06 


894 




•t 


*, Vlft J 


07B9 


3C43 


895 




Id 


k*st9n 


07BB 


3F07 


DOC 
DTD 




st 


a, vlfth 






897 


1 






07BD 


41 


B98 




id 




07BE 


3F0O 


699 




■t 


*, leieot 


HO* PAGE MO. 31 










07C0 


3FE4 






st 


*, spucp 






901 


1 






07Ca 


3676 


90S 
903 




clr 


*op06 t 3 


07C4 3914 


904 
90S 


1 


•St 


souvdm, 1 


07C6 


3CS3 




1 


Id 


*, mpusk 


97C8 


BE 


907 




tMtp 


xf 


07C9 


BP 


908 
999 




b 


refill 


07CA 


40 


910 


t 


Id 


a,£h'9 



I no kmy ttroks 



t data in 
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13 



LOC OBJ 

07CB 3F17 
07CD 6776 

07CF *F 
C7DO 3F17 
0702 6776 



0704 39CB 
07D6 A9 

07D7 3C23 
07D9 DF 
07DA Al 
ell 

07DB 
07DD Al 

07DE 3954 



07EO A9 
07E1 39*6 

07E3 3910 



07E5 CI 
07E6 EA 

07E7 40 



07E8 2A 



07E9 3921 
bit* 

07EB 3908 
07ED 
07ED R3 



LINE 
911 

9ia — 

913 | 

914 refill! 
915 

916 
917 | 
910 | 

919 | 

920 f 

921 | 

922 t 

923 i 

924 PCD > 
923 

925 | 
927 
928 
929 

930 i 
931 
932 
933 | 
934 



SOURCE STATEMENT 



•t 

b 

Id 
•t 
b 



a, apuf f 

rcrwra 

a,«h»f 
a, spuf f 

rcf003 



Rep routine 



( command raad > 



taatp 
b 

Id 



cm bp 
b 



elr 



parity 1 9 
pcp000 

a, writ an 
a, Ch'f 

rcpl00 



Mrvre, *h' 0" 
rep 100 

■PUVdM* 1 



935 t 

936 b 

937 | 

938 rep 100 I clr 

939 i 

940 | ■ 

941 | 

942 rcp003i Mt 

943 | 

944 I 

945 | 

946 rcp004i Id 

947 Id 

948 | 

949 Id 



950 4 

951 |- 

952 f 
953 

954 f 

955 | 

956 | 



PCP000 

vl-ftb, 0 

aoda change 

ipuvthf 1 

ntxt intP. 

h*Ch* 1 
l,£h'a 

a, £h v 0 



I ■ warp 



957 rcp000i Mt 



parity 

spuvura, 2 



958 | 

359 »*t vlftb, 0 

960 

961 b rcp003 

962 t 

963 | 

964 inMnnimimnnimnmniHin 

965 || U 1 1 1 III 1 1 U I II 1 1 1 1 1 1 111 U 1 1 1 M M 1 1 1 



I no kayatroka 



I parity error 

I not conditional p 

I data In 

; clear previous co 
bit 



I send f aek* 
-I 

I cnange mod* 

to * transit* 



I to Tre routiit* 
I naxt intr. 1/2 bi 
tin* 

"I 



I mat ' command i nh i 

I sand 'nack' 
I 



III 

III 
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V2.2 



PAGE 



14 



U3C OBJ 



LINE 



SOURCE STATEMENT 



97EE 3999 

97F9 39£1 
97F2 B7 



966 
967 
968 
969 
979 
971 
972 
973 
974 
975 
976 
977 



I 

• fc 

I 

I 

I 
I 

, 

I 

trot 
I 



Tr* 



clr 

tMtp 

b 



spuvon, 1 

BDUVUM, 2 



t Med* chango 

to rteviv* mod* 

I branch on 

* command inhibit 



97F3 CI 
97F4 EC 

97F3 43 



07F6 2A 



8TF7 C2 
97F8 E9 

97F9 BS 



979 
960 
961 
962 
963 
964 
963 
966 
967 
986 
969 
996 
991 
992 
993 
994 
993 
996 
997 



Id 
Id 



tradait Id 

I 

t 

t 

I 



noxt intr. 

h,*h» 1 
l 9 fit*c 

a*£n»3 



I to Restn rout in* 

% rm*t intr. 

bit tin* 



t 

i: 

t 
t 

tra9C0t Id 
Id 



noNt intr. 

in parity 

h,£h'2 
l f th»0 

tra90l 



% to Rcstab rout in* 



I 

lilt It II tit HI1 III! II till Mllll III III 11 tl 
UltllltlllllttlMltttltMltltllMIIIIIII 
I 



97FA 39B9 
07FC 6628 



97FE 3C27 
RON PASS NO* 



D8 
9881 8E 
8682 97 



999 
1889 
1891 | 
1802 | 
1983 | 
1994 i- 
1993 | 

1996 | 

1997 mtnt tnt 
1996 b 
1999 | 

1819 t 

1911 | 

1812 Id 



1613 
1814 
1813 
1616 | 



Rcotn rout i no 



vlfrb»3 
re»tn9 

rood ? 

a. roodn 



I framing trron 



tootp 

b 



a* £99966 
rcstnl 



brancn on 

r*ad com man 



1017 | road or writo command 
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LOG 


OBJ 


LINE 


SOURCE 


STATEMENT 










1818 


1 








9803 


3948 


1819 


rcmtn6t clr 


spuvsh, 8 


t 


to abnormal mods 






1828 


1 












1821 


, 1288 bit timr on 


1 








1822 


f 








8805 


3914 


1823 


rcmtn2t **t 


spuvdm, 1 


f 


■1280 bit timer • 


on 


















1824 


1 








0807 


42 


182S 


Id 


a, «h'E 






8888 


3FF6 


1826 


mt 


a, t imrnn 






088A 


4C 


1827 


Id 


a*£h*e 






0808 


3FF5 


1828 


St 


a v t iui'nn 








4F 


1829 


Id 


a t £h*f 








3FF4 


1838 


St 


a, timrln 










1831 


t 








oaid 


48 


1832 


Id 


a,*h' B 






8811 


3A8C 


1833 


out 


a t %oplc 


1 








1834 


9 












1835 


• — •xtsrnal intr.sna&l* — 


1 








1836 


1 








6813 


3973 


1837 


restn3» clr 


spuvsl, 3 










1838 


1 ' 












1839 


t 












1848 


1 








0813 


66CF 


1841 


b 


r81111 










1842 


1 








8817 


3C25 


1843 


rcstnl i Id 


A«writen 






8819 


D8 


1844 


ctnpr 


a, £8009b 






881 A 


Bl 


1843 


b 


rcstn7 


• 








1846 


1 






writ* comrand 






1847 


1 












1848 


1 command ended 










1849 


I 








881 B 


3948 


1850 


clr 


spuvsn, 8 


1 


to abnormal mods 






1851 


f 








881D 


3934 


1852 


Mt 


spuvdm, 3 


1 


1 coffittand txtcutt' 






1853 


I 








881F 


93 


1854 


b 


rcs*n3 


t 


to rtturn 






1855 
1856 


f 

1 




1 








1857 


1 








8888 


3948 


1858 


rcstn8t clr 


spuvsh, 8 


1 


to abnormal moos 






1859 


1 








0822 


3931 


1860 




mpuvum, 3 


1 


framing error 






1861 


1 








882* 


4F 


1862 


Id 








8825 


3F53 


1863 


St 


a, fr*»e 






8827 


3FF6 


1864 


St 


*,tiwrhn 






8829 


3FF3 


1865 


St 


a, tiinm 










1066 


9 








082B 


4A 


1867 


Id 








882C 


3FF4 


1068 


St 


a, tlnrrln 










1869 


1 








0B2E 


3B36 


1878 


sat 


%op06, 3 










1071 


1 








8838 


93 


1872 


b 


rcstn3 


1 


to return 
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PAGE 



16 



LOC OBJ 



LINE 



SOURCE STATEMENT 



0831 3910 
0833 83 



083* C2 

0835 E0 

0836 49 



0837 2A 



0838 39B9 
083A A0 

083B 3940 

3973 



abla 



083F 66DF 



1073 
1074 
1073 
1078 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1083 
1088 



»tn7i 



Mt 

b 



•puvth, 1 

rcmt i> 6 



t to t ramus! t nod* 



t lift 1 1 lit I If tt III! tlllt tilt I Mill Ml tl tl 
t till 1 1 III I III I lltllll tf Ml t Mil II Mill It 
t 

I 1 

t Rstd C damy routine > | 
I , 

t 

I 

I 

t 



1087 rstdt 
1088 
1089 v 

1090 

1091 | 

1092 |— — 

1093 t 
1094 
1093 t 
1098 
1997 
1098 
1099 

1100 

1101 
1102 
1103 
1104 
1103 



Id 
Id 

Id 



n*xt intr* 

h,Ch'2 
l v Oi>0 

«,£h'3 



t to ftestab 

t noxt intr. 
11 bit tin 



1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I If It 1 1 1 1 1 1 1 It 1 1 
MIMIMIM Ml Mill MMMMMMM MMM tl 
I 

I I 
I Revtab t 

l— . , 

I 

I 

I— en*ek stop bit »i 

t 



1106 rcvtabi 
1107 

1108 | 

1109 rcvtals 

1110 t 
1111 



1112 | 
1113 
1114 | 

1113 | 

1116 t~ 

1117 t 



clr 



eir 



vlfrb t 3 
restnO 

vpuvvh, 0 

vpuval 4 3 

r«itll 



1118 |- 

1119 | 

1120 | 



Rdd 



( data roniv* ) 



I framing 
I to aonormal modi 
t •xtarnal intr* an 



t rtturn 



ROW PAGE NO. 33 » 



0841 2E3A 

0843 0E 

0844 98 



1121 rdd i 
1122 
1123 
1124 t 



ttttD 

b 



vlfc,£h'3 
af 

rdd090 



I data 1 %mt 
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PABE 



17 



LQC OBJ 


LINE 


SOURCE 


STATEMENT 


0845 2E7A 


1183 


cm pi* 


*lfc t *h»7 


0847 AS 


lias 


b 


rddOOl 




1127 | 








1128 | 


data h Mt 






1129 ? 






0848 3C2B 


1130 


Id 


a, raadc 


o8aa es 


1131 


role 


a 


084B 3831 


1132 


or 


a, COOOlb 


Q84D 31 


1133 


MCh 


a, 1 


084E CB 


1134 


Id 


h,£ft*a 


eS4F 3C09 


1133 


Id 


* t v 1 f rb 


©831 OF 


1136 


St 


a,0nl 




1137 | 






0832 3B76 


1138 


clr 


*op06,3 




1139 | 








1140 | 


to Rdp routine 




1141 | 






OSS4 C2 


1142 


Id 


h v cn*2 


0B5S E4 


1143 


Id 


l,«h»4 




1144 | 






©856 40 


1143 


Id 


a,*h» 0 




1146 | 








1147 | 








1146 | 


rm warp 






1149 | 






0837 2A 


1130 rdd002i rat 






1131 % 








1132 « 


data in 






1133 f 






0838 2F1A 


1134 rc 


idOOOs add 


vlfc,£h»l 




1133 | 






08SA 3C2B 


1136 


Id 


a, raadc 


083C OS 


1157 


role 


a 


0fi5D 3&3£ 


11 38 


and 


a> SI 110b 


CSSF 31 


1159 


MCh 




0860 CB 


1160 


Id 


h,£h*8 


0661 3C09 


1161 


Id 


a,vlfrb 


0863 OF 


1162 


at 


a, 0hl 




1163 | 






0864 41 


1164 


Id 


a,*h> 1 


OB6S C2 


1163 


Id 




OB66 EE 


1166 


Id 


i»Ch»2 




1167 1 






0B67 97 


1166 


b 


rdd0O2 




1169 } 








1170 % 


ah 1ft 






1171 | 






OB6B 2F1A 


1172 rddOOli add 


vlfc.OiM 




1173 | 






0B6A 3C09 


1174 


Id 


a, vlfrb 


0B6C 07 


1173 


f ©rc 


a 


086D 3F09 


1176 


at 


*♦ vlfrb 




1177 f 






086F 41 


1178 


Id 


a,£n*l 




1179 | 







I data in 
I out 'mark* 

I to Rdp 

I naxt lntr* 
" 1/2 bit tin 



I data in 



I to ntum 



I vlf count ar 
inertiM 



I mnift 
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18 



UOC OBJ 
0870 97 



0871 39CB 
0873 BC 

9874 3948 

0878 3910 
Odo 



0878 C2 

0879 £6 

087A 40 



087B 80 

087C* 3998 
0B7E B6 



SOURCE STATEMENT 
b 



LINE 

1180 
1181 

U62 MIIUtlllllHlM|||uniiiMi nillM|||| 

U83 uiiifiimiiiii,n mitMflMf 

• Rd P ( p arity bit > } 

r " • 

i 



t to ntum 



1184 
1189 
1186 
1187 
1188 
1189 



1190 rdpi tMtp 

1191 b 

1192 | 

1193 elr 

1194 | 

1199 rdp001t ttt 



parity, 0 



vlftb,0 
•puv**, 1 



1196 | 

1197 | 

1198 | 
1199 
1808 

ieoi t 

1202 
1803 t 



to Tdack rout 1 no 



Id 
Id 

id 



l,«h*6 
a,£h»0 



I parity 
I sat lack 1 
I sot to transmit to 



I to Tdacfe 

t noxt intr. 1/2 bit 
tin 



1804 | 
1209 | 
1206 



1297 t 

1208 | sot *nack» 

1209 | 

1210 rdp000i sot vlftb.0 

1211 i 

1212 b reo001 



1813 | 

1214 ttt HUM 

12*3 tlttttllT 

1216 | 

1217 t — 

iei * I Tdack out I »ack» or *nack* 

1219 }' 

1220 | 

1221 t 



mtit ttmit tun tin ittitMnii 

UtMltlllltlttttltlltlMllf Hill 



I sot *nack* 
to rot urn 



*CU£1 t 

087F 3950 1222 tdacki elr spuvsh, I 

1293 * 



to roeoivo mods 







1229 


t 




RQH 1 


BP8C * 


10*34 ♦ 






0881 


C2 


1226 




ld 


0882 


E6 


1227 




Id 






1228 


I 




0683 


49 


1229 




id 






1230 


1 






1231 


1 ro- 


■••arp 



h, £h«2 

i, sn*8 

**«h'9 



I to Rdast 

I noMt intr» 
11 bit tin 
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19 



LOC 


OBJ 




SOURCE 


8TRTEMENT 








1838 


I 






0354 


2A 


1233 


rat 










1S34 


1 










ipvt 


t 










1236 












f 












I RdMt 


( stop bit ) 


• 
i 


















1 




t 








t 












t 








9QBQ 




rdut i test 


vifrb»3 




0887 


6620 


1 419 


b 


rcstn© 


I 








1 






9889 


39C6 


1244 


ttttp 


vlftb,© 




©88B 


RE 


1249 


b 


rdast* 








1246 


t 






©aec 


3C28 


1247 


rdast6i Id 


a* raade 




988E 


©8 


1248 


inc . 


a 




©88F 


3FS8 


1249 


*t 


a, raadc 




0891 


3E27 


125© 


Ctnpr 


a* raadn 




9893 


©E 


12S1 


tastp 


xt 




©89* 


A4 


12S2 


b 


rdaat3 


I 






1253 


1 










1254 


t again 










1255 


■ 120© bit tiwr start 








1256 


I 






Q899 


42 


1257 


Id 


a,£h'2 




©896 


3FF6 


125B 


St 


a T tiarhn 




©898 


4C 


1259 


Id 


•«£n»c 




©899 


3FF3 


126© 


St 


a, tdsrsn 






4F 


1261 


Id 


a,£h»f 




089C 


3FF4 


1262 


vt 


a, t isr In 








1263 


1 






©89E 


48 


1264 


Id 


a, Cn'B 




©89F 


308C 


1265 


out 


a, tople 


t 






1266 


1 






©8A1 


3914 


1267 


S*t 


spuvda, 1 


f 






1268 


t 






©6A3 


oa 


1269 


b 


rdastl 








127© 


t 










1271 


1 sat 'command ax acuta bit * 








1272 


t 






©SO* 


3934 


1273 


rdast3t sat 


spuvda, 3 


t 






1274 


f 






©806 


3941 


1273 


clr 


spuvua, 0 


I 


n*nd rmmti 














1276 


1 










1277 


1 to rat urn 










1278 


1 






©BA8 


394© 


1279 


rdastlt elr 


spuvsn, 0 


X 






12B© 


1 . 






©SPA 


3973 


1281 


clr 


souvsl,3 


1 






1282 


1 






©SAC 


66DF 


1283 


b 


reilll 


1 






1284 


f 






98AE 


3C16 


1285 


rd«st4i Id 


a, vlfac 




98B9 


08 


1286 


inc 


a 





I stop bit arrer 



I tha and 



t tie 



start 



data bit 



um 
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PA6E 80 



L-OC OBJ LINE SOURCE STATEMENT 



0881 3F16 


1287 


•t 


a, vlfse 








laaa 


1 








B8B3 D3 


1289 


caipr 


a*£h»9 






08B4 BB 


1290 


b 


rdastS 








1291 


1 








08B5 3924 


1298 




spuvdsi, 2 


t 


10 sac bit on 


08B7 3B36 


1293 


sat 


*op06,3 






03B9 69B6 


1294 


b 


r*t004 








1299 










08BB 3C28 


1296 


rdamtSt Id 


a v r*ade 






08BD 09 


1297 


dae 


a 






08BE 3FSB 


1298 


St 


a, rsade 








1299 


t 






■ 


ROH PAGE NO. 39 










08C0 688C 


1300 


b 


rdaste 








1301 


1 










1302 


1 










1303 












1304 


1 TB rout in* 


1 

1 






1305 












1306 


%' 

f 




— — I 






1307 


1 






-' 




1306 


1 start bit ? 










1309 


1 








08C2 3BC8 


1310 


t0t tWtp 


%lP00,0 






08C4 94 


1311 


b 


t 00000 


1 


not start bit 




1312 


1 






0BC9 3939 


1313 




spuvsl, 3 


1 


axt ar na 1 i nt r • 




1314 


1 






disable 


oac7 Am 


131 S 


id 


a,£h*0 






aacfi 3Pac 


1316 


St 


a, aarltt 


1 


transmit parity 




1317 


1 






r«m>t 


06CA 3C06 


1318 


id 


a t vlftl 






08CC 3FOS 


1319 


St 


a, vlftb 


1 


transmit data in 




1320 


I 








OBOE 3B76 


1321 


elr 


*op06,3 


f 


out ' mark* 




1322 


1 










1323 


f 










1324 


1 ns»t intr. 










132S 


1 








eaoo 02 


1326 


Id 


h,£h»2 






08D1 EC 


1327 


Id 


l.Ch'e 


t 


to Tdl routina 




132S 


I 








08D2 40 


1329 


Id 


a, £h* 0 


I 


1/2 bit timv 




1330 


I 










1331 


1 rs iisrp 










1332 


t 








0BD3 ER 


1333 


rat 










1334 


1 










1339 


1 










1336 


t start bit srr 


•or 








1337 


1 








0BD4 3914 


1338 


t00080t mmt 


tpuvdm, 1 


1 


* 1200 bit count ir 
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PASE 



21 



LOG OBJ 



06D6 3940 



06D6 3B36 



0BDA 3C8C 
OB DC 3FF6 
0BDE 3C3B 
08E0 3FF5 
0SE2 3C8ft 
0BE4 3FF4 

0BE6 Ad 
0BE7 3A8C 
ntinuN 



SBE9 66DF 



08EB 3950 



08ED C2 
06EE ES 

06EF 40 



SOURCE STATEMENT 

clr apuvah, 0 

out •apaca* 

aat *op06 9 3 
120O bit tirnar continuaa 



LINE 

1339 | 
1340 

1341 f 

1342 f 

1343 | 
1344 

1345 | 

1346 | 

1347 f 
1346 
1349 
1359 
1391 
1352 
1353 
1354 i 
1355 
13SB 



1357 | 
133& | 

1359 % r»tum 

1360 | 

13S1 b 

1362 | 

1363 | 

1364 | 

1365 | Tdl 

1366 | — 

1367 f 
1366 i 

1369 | aoda changa 

1370 | 

1371 tdli elr 

1372 | 

1373 | naxt intr. 

1374 t 
1375 
1376 
1377 | 

137B Id 



1379 | 

1380 | 

1361 | 

1362 | 
1363 
1364 
1365 
1386 . 
1367 | 
1366 | 
1369 | 

1390 | 

1391 | 

1392 | 

1393 | 



I tb r to rm l mod* 



I out ' apaca* 



Id 


a* incoth 


•t 


m« tlarhn 


Id 


a, ineotw 


at 


a, tinrfwn 


Id 


a* incotl 


at 


a* tlarln 


Id 


a,tt>*6 


out 


a t %oplc 



t 1209 bit tiwar co 



r01111 



rout ina 



Id 
Id 



■puvmh, 1 



h T «h»2 
l,£h*a 

a«Ch>0 



I r«ctivt nod* 



I to Trai 

I naxt intr. 1/2 bit 
tlma 



rat 

I 

iniuiiiuuHHiinnuiiuinuniiut 
miiiinmimmmmninninmiM 
t 

i 1 



Tn»i routin» 
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PAGE 





OBJ 


LINE 




SOURCE 


STATEMENT 










1394 












08F1 


3SB9 


1399 


trait 




vlfrb,3 


1 


LU— iid 7 


08F3 


6903 


1396 




b 


tr«i00 


1 


coMund 






1397 


1 














1396 


t nmut 


data 












1399 


1 










0BF3 


3310 


1490 




Mt 


spuvsh, 1 


t 


to tranmrait 






1401 


• 










08F7 


3C06 


1402 




Id 


• t vlftb 






06F9 


07 


1403 




i*orc 


* 






0BFA 


3roa 


1404 




mt 


a, vtftb 


I 


data met 






140S 


t 










MFC 


At 


1406 




id 


*«th*l 






OBF© 


3F0A 


1407 




mt 


*,vlfe 


1 


counter* mat 






1406 
1409 


1 


irvtr. 












1410 


1 










OBFF 


C3 


1411 




Id 


h,0i'3 







ROM PAGE NO* 36 

0900 E2 

0901 41 

0902 2A 



0903 3836 

0905 C3 

0906 E0 

0907 40 



0908 62 



0909 40 
090A 3F0B 
090C 3F0A 



1412 
1413 
1414 
1419 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
142S 
1426 
1427 
1426 
1429 
1430 
1431 
1432 
1433 
1434 
1439 
1436 
1437 
1436 
1439 



Id 

I 

id 

1 

I r a warp 
I 

trralOli rmrt 



I 
I 
f 

tralMt mat 
Id 
Id 



Id 

irp 
b 



l v fh'2 



tivod 

«op06,3 

h,Ch*3 

UCh*0 

a,Ch*0 



• trtaiei 



I to Tdo 

f ntxt intr. 1 bit 

ttM 



I out 1 

I to Rdamym 

I naxt intr. 1/2 bit 
tima 



I to 



irp 



1441 
1442 
1443 



llllllllMllttMM III llltf III! MM I I1I1M 
till II lit MM till I 111 MUM III MM Ml 1111 
I 

I 1 1 1 

t Rdaayal routine | 

I : 1 

f 
I 

I parity* count or claar 



rda-ay t 



1449 



Id 
■t 
*t 



a,£h*0 
a t parity 
*,vlfc 



t counter claar 
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CP/n TLC3-47 ASSEMBLER V2.2 



PAGE 



23 



LQC OBJ 



090E CI 
090F E4 



LINE 



SOURCE STATEMENT 



1446 t 

1447 | rmnt intr. 
1446 | 
1449 



1490 



Id 
Id 



h,«h»l 
l t £h»4 



t to Rea 





1431 | 




9918 40 


1432 Id 


a«£h'0 * t 


t 


1433 | 






1434 | vm warp 






1433 | 




0911 2fl 


1436 t~wt 






1437 | 






1436 fin If ItllHItlfflMI Mill ttttlft lift Ittt 




1459 ninminitiiMiniMMitinttiniiiHi 




1460 | 






1461 | 


— 1 




1462 1 TOO 


routlna t 
% 




1463 I — 






1464 | 






1463 | 






1466 ; counter 7 






1467 | 




0912 2E3A 


1466 tdot empr 


vlfc,«h»3 


0914 0E 


1469 ttttp 


zf 


9913 A3 


1470 b 


tdo000 1 




1471 | 




0916 2E7A 


1472 etror 


vlfe,£h»7 


091 a 0E 


1473 tastp 


if 


0919 A6 


1474 b 


tdo001 f 




1473 | 






1476 | data Mt 






1477 | 




091A 3C08 


1476 Id 


a.vlftb 


091C 07 


1479 rorc 


a 


09 IS 3F08 


1460 St 


a,vlftb 1 




1461 | 






1462 i counttr incraasa 




1463 | 




091F 2F1« 


1464 tdo002i add 


vlfc,£h'l 




1463 | 






1466 | naxt lntr. 






1467 i 




0921 41 


1466^ Id 


a, th* 1 1 


tl*« 








1469 | - 






1490 | 






1491 | rm warp 






1492 | 




0922 2A 


1493 rat 






1494 | 






1493 f counter aqual 


3 




1496 | 




0923 3C07 


1497 tdo000i Id 


a, vlfth 


0923 3F08 


1496 st 


a v vlftb 1 










1499 | 




0927 9F 


1300 b 


tdo002 1 



tin* 



naxt data umt 



parity sat 



1 data 



no eh 
naxt intr, 



t bit 
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84 



LOC OBJ 



0928 3C0C 
092A 3F08 



092C C3 
0920 B4 

41 



LINE 



60URCS STATEMENT 



032F 8A 



0930 3C0O 
0932 3E24 
0934 BB 



0935 3908 



0937 C3 
0930 E6 



It 



0939 40 

t 

093A 2ft 

093B 3940 
0930 B7 



1901 | 

1502 | counter equal 7 
1903 | 

1504 «do001» Id a.paritt 

1909 «t a f vlftb 



1506 f 

1507 t 
1908 | 
1909 
1910 
1911 | 
1912 

1913 | 

1914 | 

1919 t 
1916 
1917 
1918 
1919 

1920 f 

1921 | 
1522 | 
1323 | 



t parity data In 



next lntr. 

Id 
Id 



Id 

irp 



b f *h»3 
i,Ch'4 



| to Tp 

t next intr. 1 
tira« 



bit 



ret 

I 

tint miii in immmm inn iniititiittii 
nitiiiittiiit mmmimmmmmm i mutt 
t 



Tp 



routine 



Id 



1924 | 
1929 | 
1926 tpi 
1927 
1928 

1929 f 

1930 | lei 

1931 | 
1532 

1933 | 

1934 | to Tlcl routine 
1939 | 

1536 tp0001t Id h,*n"3 

1937 Id l f £h»6 

1938 | 

1539 Id a,£»*0 



a, leleot 
a, spucp 
p tp0000 

counter aouale 

•a* vlftb,0 



next data 



1940 | 

1941 | 

1942 | 
1943 
1944 | 
1949 | 

1946 | 

1947 f 
1548 
1949 | 
1990 
1551 | 
1952 | 

1993 | 

1994 t 
1999 I 



I to Tlei 
I next intr. 

tie* 



1/2 b 



rp 



lei counter not eaual 'spucp* 
tpO000i elr vlftb,0 
b tp0091 



I next data '0* 
t to return 



Ml M HU1IUI Mill UMM llttllM »HUM 
M M MMMMMMMMMM I Ml MM MMM It 
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PfiSE 



UX OBJ 



093E 3930 



TXei 



LINE 

1556 t 

1337 j — 

1338 | 

1339 | 

ls&e ticii 

13St f 

1362 | 

1563 $ rmxt intr. 

1364 | 



SOURCE STATEMENT 



rout In* 



clr 



spuvsh, 1 



f to racaivs mod* 



ROM PAGE NO. 37 

0940 C3 

0941 EB 



9942 4© 



0943 2A 



0944 3910 

0946 39F9 
0948 AB 



0949 3BF6 
094B 94 

094C 3940 

094E 3951 

an arts war* 



0930 C3 

0931 EA 



0952 40 



Id 
Id 



Id 



t 

ti in itm mi mini mini hiiiimmi 1 1 
it iimnui ii mi iiiiiiiiiiuiiiif mi it 
I 



Rtack routine 



1565 
1366 
1567 | 
1566 

1569 | 

1570 | 

1571 | 

1572 | 
1573 
1574 » 
1575 
1576 
1577 

1578 | 

1579 | 

1580 | 

1581 i 

1582 | 

1583 | 

1584 rtaeki 

1585 | 
1586 
1587 

1588 | 

1589 i *ack f from ECU 

1590 | 
1591 
1592 
1593 | 
1594 
1S9S | 
1596 

1597 1 

1598 | 



h, £h*3 

i, *h«a 

a,£h'0 



to Rtack 

n«Kt intr, 1/2 bi 
time 



Mt spuvsn, 1 



ta 

b 



itp 



vlfrb, 3 
rtaek© 



ta 

b 

clr 
elr 



itp 



%ip0&,3 
rtaekl 

virtb,0 

SpUVUJft* 1 



1599 
1600 



rmxt intr. 



1601 rtackSt 
1602 
1803 | 
1604 



Id 
Id 



Id 



h, «h"3 
l,£h'a 

*,£h*0 



1605 | 

1606 | 

1607 | 



to transmit moda 
• nack* from ECU 



lei count ar 
equal * spucp 9 

transmit data 
equal '0' 

clear > previous 
command require 



to Tst 

next intr. 1/2 bi 
tiraa 



rp 
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PP6E 



LOC OBJ 

0993 2A 
0934 3908 
©956 3914 



©338 3C26 
093A 30 
099B 3C0D 

093D 3801 

093F 09 
©96© 3S3£ 

©9&e 31 

©963 ©C 
©964 3F06 
©966 18 

0967 0C 

0968 3T0T 

096A 90 



09&D 3C16 
©960 08 
096E 3F16 

0970 DS 

0971 B9 

0972 3948 

0974 3994 
bit claar 

0976 3984 



0978 90 



0979 3908 



097B 3914 
ar bit • 



©970 2FFD 
097F 6990 



LINE 



SOURCE STATEMENT 



1608 | 

1609 r**t 

1610 | 

1611 rtaekli sat 

1612 | 

1613 sat 

1614 | 
1619 | tr 
1616 | 



vlftb v 0 
sat ipuvfla, 1 

It buffar rsolaca 



Id 
Id 



1617 
1618 
1619 
1620 | 
1621 
1622 | 
1683 
1624 
1629 
1626 | 
1627 
1628 
1629 
1630 
1631 
1632 | 
1633 

1634 | 

1635 | 

1636 | 

1637 rtaek0i Id 

1638 inc 

1639 *t 

1640 | 
1641 
1642 



role 
and 

KCh 

Id 

st 

inc 

Id 

•t 



a,' writ ah 
4,h 

a f lei cot 

A, CM' 1 
* 

a,£h*a 
a,l 

a* 0hl 
a, vim 

1 

a,0hi 
a,vifth 

rtack2 



* nack* from ECU 



1643 | 
1644 
1649 | 
1646 

1647 | 
1648 

1649 
1650 



b 
elr 
elr 



a, vlfac 
*, vlfae 
*,*h'3 

l-tACk3 

vlftb,0 
spuvdM* 1 



vat spuvdM, 2 



b rtaekfi 

1691 | 

1692 | mrror net aqual 3* th tiaaa 

1693 | 

rtack3t mat vlftb,0 
aat spuvda, 1 



1693 | 
1694 
1699 | 
1696 

1697 | 
1690 
1699 | 
1660 
1661 | 



add 
b 



Icieot.eh'f 
rtack2 



I transmit data 

aquil »i» 
I 1200 bit timar on 



I kay data in 



I vlf trror count wr 
it 



I ajr ror not aaual 

9'ttt tlmas 
I transmit data ' O* 

I U200 bit timar) 
I 10sac timar bit o 
I to rw-*+rv 

; nvwt data '1* 

I a*t ' 12O0 bit tim 
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CP/M TUCS-47 RS8EMBLER V2. 2 

PAGE S7 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






ROM PA8E NO. 36 * 












Ana • 

098 1 


CM0I 


« tea 
1DOC 




b 


rtmcUZ 


1 


to !■■ warp 






1663 


1 














t AAA 


1 














1 ACS 


lltltllltllllllltllltltllllllll tt II II Mil 








« CCA 


nut iiiiiiiitiuiiiuiiiiiiiiin muni 








1 DO / 


1 














f CCD 


1 






1 










1 


Tst 


rouitn* 


I 










1 






1 








* CM 


1 














167S 


1 








* 


0983 


39S0 


1673 


tsti 


elr 


spuvsn v i 


1 


nctivi mod*- * 






1674 


1 










©983 


C3 


1673 




Id 


h,£h»3 






0986 


EC 


1676 




Id 


l,£h*e 


I 


vo ra» 






1677' 


1 










0987 


*3 


1678 




Id 


A,£h'S 


| 


n»xt intr. 11 bit 






1679 


1 








tiM» 






1680 


1 














1681 


f * m " 


tAr p 












1663 


1 










0988 


2A 


1683 




rmt 












1684 


1 














1683 


1 














1686 


1 






— — t 








1687 


1 


Rst 


rout In* 


1 








1688 


1 






1 








1689 


1 














1690 


I 










0989 


39B9 


1691 


r»ti 


tMt 


vlfrb, 3 


1 




Q98B 


APT 


1692 




b 


rsteoe 


1 


•top bit CAnn't f 


ind 




















1693 


1 










098C 


3BF6 


1694 




tmtp 


*ipOS t 3 


1 




Q98E 


oe 


1693 




b 


rstOOl 


1 


out *0» 






1696 


1 










098F 


3COD 


1697 




Id 


A, IclCOt 






0991 


08 


1698 




Ine 


* 






099S 


3F0D 


1699 




St 


a, lcicot 


1 


lei count or deer* 


AM 




170© 


I 










0994 


3910 


1701 




wt 


spuvsh* 1 


t 


to transmit mod* 






i7ea 


1 










0996 


3914 


1703 




Mt 


spuvda, 1 


1 


»1E00 bit timr.* 






1704 


1 










0998 


4e 


1703 




Id 


*,£h'E 






0999 


3FF6 


1706 




St 


a, tlarhn 






099B 


*C 


1707 




Id 


A,£h'c 






099C 


3FF3 


1708 




mt 


a, t isrsn 






099E 


4F 


1709 




Id 


A,*h'f 






099F 


3FF4 


1710 




■t 


a, tlsrln 










1711 


1 










09 At 


48 


i7ie 




Id 


A, «H»8 






09A2 


3A8C 


1713 




out 


A, *O0lC 










1714 


1 
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PAGE 



bli 



LOC OBJ 

3940 

09A6 3975 
la 

0908 66DP 
09AA 3991 

99AC eaee 



09AE 39E4 
09B0 B6 



09B1 3934 

09B3 3331 
nttd data 

09B3 04 

09B6 394* 



OSBd 46 
09B9 3FF6 
09BB 47 
09BC 3FF3 
09BE 47 
09BF 3FF4 



LINE 

1713 
1716 
1717 

1718 
1719 
1720 
1781 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1738 
1731 
1732 
1733 

1734 
1733 
1736 
1737 
1738 
1739 
1748 
1741 
1742 
1743 
1744 
1743 
1746 
1747 



SOURCE STATEMENT 



r*t002l clr 



clr 
b 

rvtaeet clr 

b 



rsteaii ttttp 

b 



•puvah, 0 
•puval, 3 

rftllll 
tpuvux, 1 
re*tn0 



■puvdlft, 2 
rat 094 




I 

r*t004f clr 
t 



tia 



Id 
•* 
Id 
•t 
Id 
at 



•puvih t 0 

•tart 

a«£h'6 

a, th*7 

a,Ch*7 
a, tier In 



t abnormal mobm 

I ■xtvrnal lntr. ama 



I framing w r o r 

I • 10 arc bit* on ? 



I previous command 
bit clear 

I abnormal mods 



ROM PAGE NO. 39 • 



09C1 40 
09C2 3A8C 

09C4 49 
89C3 3A8C 

09C7 3934 



09C9 66DF 



1748 
1749 
1730 
1731 
1732 
1733 
1734 

1733 
1736 
1737 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 



Id 

out 

Id 
out 

clr 



a, Cn*0 
a, topic 

a v fh»9 
a, Koplc 

apuvtfm, 1 



r0UU 



I start 

; 1200 bit tin 

claar 
t return 



bl 



III I Ml Mill I miiiimmhhmmmmimi 
MM lit II tllltt I II HI Ml I m mmmi tin 



r m warp . rout i rm 
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LOC OBJ 



LINE 



PAGE 29 
SOURCE STATEMENT 



ROM PAGE NO. A3 



0000 



0000 DO 
0A01 0E 
OP02 9B 

0003 DX 

0004 0E 



02 

0007 CE 

0008 AO 

0009 D3 
0O0A 0E 
0Q0B B7 



0O0C 4F 
0O0D 3F1B 
0O0F 47 
0A1O 3F1A 
0A12 4C 
0013 3F19 



0013 29CA 
0A17 2BC4 

0A19 66BF 



0A1B 4F 
0A1C 3F18 
0A1E 3F1A 

0020 4A 

0021 3F19 

0023 99 



0O24 4F 
0A23 3F1B 



1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

177B 

1779 

1780 

1781 

1782 

1783 

1784 

1783 

1786 

1787 

1788 

1789 

1790 

1791 

1792 

1733 

1794 

1793 

1796 

1797 

1798 

1799 

1800 

1801 

1802 

1803 

1804 

1B03 

1806 

1B07 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1813 

1816 

1817 

1818 



itp 



ctapr 

tMtp 

b 

f 

cnipr* 

tMtP 

b 

I 

ctopr 

tMtp 

b 

l 
I 

I 11 bit tlnvr 
t 

Id 

Bt 

Id 

St 

Id 
•t 

I 

I rmnt ttarp 
I 

Id 

I 

b 

t 

1 1/2 bit tlM 
1 



h*a00 



a f *h»0 

rw«rp0 

a,£h*l 
2f 

rmmrpl 
a,*h*2 
r«arp2 

A,<h' 3 

rf 



a, tionrho 
a, «h»7 
«,timmio 
a,*h f e 
a, tiorrlo 



hi, war pel 
hi, w*r pel 

r01111 



id 


a»Ch»f 


St 


a y t trorho 


»t 


a, tiwrnso 


Id 


a, *h»a 


•t 


a, timrlo 


b 


r**arp4 


tinwr 




Id 


a,«n»f 


at 


a, tinr-he 



1 rmut intr% 1/2 bit 
tiraa 



I nvxt intr. l'bit 
tint* 



I nm*t intr. 6 bit 
tlma 



; rmnt intt*. 9 bit 
tin* 

tiM 



I rttum 
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CP/M TLCS-47 ASSEMBLER VS..Z 

PUBS 38 



LOC 


OBJ 


■ tie 
LINE 




SOURCE 8T0TEMENT 


0027 


3FtO 


1619 






»t 


• v tl«r«o 


0029 


44 


1880 






Id 


a.Ch'4 


6020 


3F19 


1821 






•t 


«, tlarlo 






1822 


f 








002C 


99 


1823 






fr 


rw*r p4 






1824 


1 












182S 


1 












1626 


t 


6 bit 


tlMT 








1827 


f 








002D 


4^ 


1828 


r% 


•arp2i 


Id 




VI<CL 


term 








*t 


*, tiwrtto 


0039 


4B 


1830 






Id 


*,Ch»b 


0031 


3F10 


1831 






•t 


*, tiarao 


8033 


46 


1832 






Id- 


*, Ch*6 


0034 


3F19 


1833 






•t 


*, tlvrlo 






1834 


% 








0A3S 


93 


1839 






b 


n«arp4 * 






1636 


1 












1637 


1 


9 frit 


tim- 








1838 


1 








0037 


4P 


1839 


r* 


«*rp3i 


id 




003& 


3FIB 


1840 






•t 




003A 


49 


1641 






Id 


*,£h«9 


0038 


3FXO 


1842 






•t 


»,ti«r«o 


ao30 


44 


1843 






Id 


*,£h*4 


ao3C 


3P19 


1844 






*t 


a, tlsrlo 






1849 


1 









ROM PAGE NO. 41 



004O 6A19 1846 b rw*rp4 

1847 | 

1646 vnd 



098EM8LY COMPLETE, 



6 PROBRAM ERROR (3) 
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PAGE 31 



SYMBOL TABLE 





COMMAD 


0013 




CDWMAH 


0015 




commal 


0014 


♦ 


DAATBH 


0081 




DATG0L 


0000 


* 


DATA1H 


0083 


* 


DATA1L 


0082 


• 


DATA2H 


0085 


* 


DATA2L 


00S4 


* 


DATA3H 


0087 


• 


DATA3L 


0086 


« 


DATA4H 


0089 


* 


DATA4L 


0088 


* 


DATACT 


0200 




DCH 


00FE 




DCL 


00FC 




DCM 


00FD 


• 


DISPA 


8032 


• 


DISPH 


0031 




DISPIW 


0034 




DISPL 


0030 


* 


DISPLW 


0033 




FRAME 


0053 




INCOTH 


008C 




INCOTL 


008A 




INCOTM 


008B 


» 


IOVF1 


0G02 


* 


KEST 


0022 




KESTOH 


0043 




KE5T0L 


0042 


• 


KEST1H 


0045 


• 


KEST1L 


0044 


• 


KEST2H 


0047 


* 


KEST2L 


0046 


* 


KE8T3H 


0049 


* 


KEST3L 


0048 


• 


KEST4H 


0048 


• 


KEST4L 


004A 


- • 


KEST5H 


004D 


• 


KEST5L 


004C 


* 


KESTBH 


0021 


* 


KESTBL 


0020 


* 


KEYN0 


0029 


« 


KEYNN 


0C2A 


• 


KEYOD 


002B 


• 


KEYON 


002C 


* 


KEYS 


0100 


* 


KEYSB 


0250 


* 


KEYSC 


000E 


♦ 


KEYT 


0300 


* 


KEYTB 


00CB 




LCI COT 


000D 


* 


LDATLX 


0037 


* 


L0ATL2 


0038 


• 


LDATWl 


0035 


* 


LDATW2 


0036 


♦ 


LDISP 


0B00 


* 


LECOTH 


0O8F 


* 


LECOTL 


00SD 


* 


LECOTW 


00SE 


♦ 


LX0VF2 


0D00 




LMAZN 


03E0 


• 


LREMO 


0E00 


• 


LTABLE 


0000 


* 


LVLFEX 


0C00 


• 


OVER2A 


0072 


♦ 


0VER2H 


0071 


• 


0VER2L 


0070 




OVERAl 


0012 


• 


OVERH1 


0011 




OVERL1 


0010 




PORITT 


000C 




PARITY 


000B 




R0 


06B2 




R00000 


06C2 




R00001 


06C1 




R01000 


06C9 


* 


R01100 


06CE 




R01110 


06EA 




R01111 


06DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 




RCA0O3 


0733 




RCF 


073E 




RCF000 


" 074F 




RCF001 


0754 




RCF002 


074D 




RCF005 


0776 




RCF006 


074E 




RCF 100 


077C 




RCF110 


07BS 




RCFlll 


07CF 




RCF120 


0798 




RCF 121 


07AE 




RCF122 


07 A9 




RCP 


07D4 




RCP000 


07E9 




RCP003 


07E3 


* 


RCP004 


07E5 




RCP100 


07E1 


♦ 


RCSTA1 


083B 




RCSTAB 


0838 




RCSTN 


07FA 




RCSTN0 


0820 




RCSTN 1 


0817 


* 


RCSTN2 


0805 




RCSTN3 


0813 




RCSTN6 


0803 




RCSTN7 


0831 




RDAMY 


0909 




RDAST 


0885 




RDA6T1 


08A8 




RDA8T3 


08A4 




RDAST4 


08AE 




RDAST5 


08BB 




RDAST6 


08QC 




ROD 


0841 




RDD000 


0858 




RDDeei 


0868 




RDD002 


0857 




ROP . 


0871 




RDP000 


087C 






0876 




READC 


0028 




READN 


0027 




REMD0 


0060 


* 


REMD1 


0061 


* 


REWD2 


0062 


* 


REM03 


0063 


• 


REMD4 


0064 




REMD5 


006S 


* 


REMD6 


0066 


* 


REWD7 


0067 


* 


REMQA 


006A 


♦ 


REHOH 


0069 


* 


REWOL 


0066 




RKCE 


0050 




RMI 


0GFC 




RMIO00 


07OP 




RWIO01 


0709 




RMI002 


070E 




RMX003 


0715 




RNH 


006B 


« 


RNL 


006D 


* 


RNH 


006C 




RST 


0989 




RST000 


09AA 




RST001 


09 AE 




RST002 


09A4 




RST004 


09B6 




RSTD 


0834 




RTACK 


0944 




RTACX0 


096B 




RTACK 1 


0954 




RTACK2 


0950 




RTACK3 


0979 




RUARP0 


0A1B 




RUARP1 


0R24 




RWARP2 


0A2D 




RUARP3 


0A37 




RWARP4 


0A15 




RURPCH 


00CA 


♦ 


RWRPCL 


00CB 


» 


RURPCM 


00C9 




SERVRC 


000F * 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 




SPUTT 


0018 




SPUVDW 


0004 




SPUVSH 


0000 




spuvsl 


0005 




SPUVUrt 


0001 




SPU 


00FF 




SPWB 


00C7 




TO 


08C2 




T00000 


08D4 




TBI 


0SEB 




TDACK 


087F 




TOO 


0912 




TDO00O 


0923 




TDO001 


0928 




TDO002 


091F 




TIMR2H 


00FA 


* 


TIMR2L 


00F8 




TIMR2M 


00F9 




TIMRHN 


00F6 




TIMRHO 


001B 




TIWRLN 


00F4 




TIPIRLO 


0019 




TIWRMN 


00F5 




T1MRMO 


001A 




TLCI 


093E 




TP 


0930 




TP0000 


093B 




T PC 001 


0937 




TRA 


07EE 




TRA000 


07F7 




TRA001 


07F5 




TRMl 


08F1 




TRW 1 00 


0903 




TRMI01 


0902 




TST 


0983 




VL0040 


06A3 




VL0050 


0698 




VL0060 


0669 




VLF001 


0635 




VLF002 


0647 




VLF0O3 


0654 




VLF004 


066E 




VLF005 


0640 




VLF010 


0623 
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SYMBOL TABLE 

VLF01 1 068B VLF IBS 06 IE VLF800 068D VLF300 06AD 

VLFC 000A VLFEC 0016 VLFRB 8009 VLFTB 0096 

VLFTH 0007 VLFTL 0006 VLFXA 0038 •> VLFXH 0031 

• VLFXL 0090 MARPCL 00C* ♦ WAR PC* 00C9 URITEH 0086 
WRITEN 0083 
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PAGE 



LOC OBJ 



LINE 
1 

a 

3 

s 

6 

7 

a 



i* 
i 
i 
i 
f 
; 
i 
i 

* I- 



SOURCE STATEMENT 



7. 1983. 



lvxr AM 



vi. e 



<TMP*7*0P> 

vlf communication routir 



•nolist 



•list 



303 % 

304 | 
303 | 



ROM PAGE NO* 46 



0C00 




306 




Or* a 


h*c00 






307 


1 










306 


t 


diMbli ? 








309 


t 








39F3 


310 


vlfsxi tntp 


spuvsl, 3 




6C42 


311 




b 


VlfM00 






312 


1 










313 


I 


push rsglstvr 








314 


t 






0C04 


3FS2 


313 




St 


a, vlfxa 


OC06 


2930 


316 






hi, vlf>cl 






317 


1 










318 


1 


clssr tKttmal counter 






319 


1 






0C06 


40 


320 




Id 


a,£h'0 


0C09 


3A8C 


381 




out 


a. Xoplc 


ecoB 


3B04 


323 




- sat 


Xop04.0 


0C8D 


3B44 


323 




clr 


*©p04.0 






324 


I 










325 


1 


tlowr start 




0C0F 


3CF6 


326 
327 


1 


Id 


*, titmrhn 


ecu 


3F8C 


328 




St 


a« incoth 


QC13 


3CF3 


329 




Id 


Sf t iWk*Blrt 


0C13 


3F8B 


330 




St 


a t incotn 


0C17 


3CF4 


331 




Id 


a, tinmln 


0C19 


3F8A 


332 




st 


a, incotl 






333 


1 






0C1B 


4F 


334 




Id 


a,«h»r 


0C1C 


3FF6 


333 




st 


a* tlnwhn 


eciE 


3FF3 


338 




St 


a*, t iuw'iin 



I l*st intr. dlsabl 



t push r»0lst«r 



I svsrtt ti msr stsi-t 



♦ 
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LOC 


OBJ 


LINE 




SOURCE 


STPTEMENT 


0C20 


4tt 


337 




Id 


_a*Ch 9 a 


0C81 


3FF4 


330 




«t 


a v t lmrln 


0CS3 


44 


339 




Id 


a,£n*4 


0C24 


3A8C 


340 




out 


a» Hoplc 






341 


• 










342 


1 


framing Srr< 








343 


1 






0C26 


39F1 


344 




t*st p 




0C28 


6C43 


349 






vlf X01 






346 


1 










347 


1 


Mod* chang* 


from aonon 






348 


• 






0C2A 


3990 


349 




Mt 


spuvsn, 0 






330 


I 










381 


1 


transmit 7 










1 






vtcb 


nana 


■m 




tsstp 


spuvsh, 1 


0C2£ 




0«n 




b 


VlfM0£ 






353 


1 










336 


1 


n»Kt rout ini 








357 


t 






0C30 


40 


358 




Id . 


a**h»0 


0C31 


3FC4 


359 




•t 


a* war pel 


OC33 


41 


360 




Id 




0C34 


3FC3 


361 




St 


a v «arpcm 






362 


1 










363 


1 


n»*t timmr sotting 






364 


1 






0C36 


4F 


363 




Id 




0C3T 


3F18 


366 




st 


a, * lm-tio 


0C39 


3Fin 


367 




St 


a, timrmo 


0C3B 


44 


366 




Id 


*,Ch»4 


0C3C 


3F19 


369 




St 


a«timrlo 






370 


1 










371 


t 


pop rmgistsr 








372 


t 






0C3E 


3CS2 


373 


vlfx03» Id 


S, Vlf MS 



f timsr start 

( 1/2 bit time ) 



t framing «rror 



t to normal mods; 



I transmit nods 



f addrwss h'010 



ROM PAGE NO. 49 



0C40 2950 



0C42 SB 



0C43 00 
0C44 AP 
0C43 3F16 



374 *eh hi, vlf Ml 

373 | 

376 t return 

377 | 

376 vlfn00t rvti 

379 | 

380 | 

381 t framing mv ro r 

388 t 

383 vlfM01» noo 

384 Id a,£h*f 
383 st a, sputt 
386 | 

367 f Id a, Ch»f 

388 | st a, timrhn 
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LOC OBJ 


l~l Pit 




SOURCE 


STATEMENT 






369 


1 


Id 


A f £h»7 






390 


« 


at 


a, tismrrv 






391 


1 


Id 


a, £h*c 






392 


f 


St 


a, t 1st- In 






393 


t 










394 


1 


Id 


* f £h'4 






393 


I 


out 


A, XoplC 


1 




396 


1 








0C47 3C6C 


397 




Id 


a, incoth 




©C49 3F1B 


398 




st 


a,tlmrho 




©C4B 3C8B 


399 




Id 


a, tncotn 




0C4D 3F10 


400 




St 


a,timi-*e 




0C4F 3CBA 


401 




Id 


a, Ineotl 




0C31 3F19 


40& 




mt 


a, tlmrlo 






403 


1 








0C33 3B36 


404 




Ht 


*op06,3 






403 


t 








0C53 6C3E 


406 




b 


Vlf*03 






407 


1 










408 


t 










409 


1 


transmit mods 






410 


1 








©C3T 3B76 


411 


vlfx02i elr 


%op06f 3 


1 




4ie 


I 










413 




Id 


A, Vlftl 




0C3B 3F08 


414 




st 


A, vlftb 


1 




413 


1 








0C3D 4F 


416 




Id 


«,ch* r 




0C5E 3F1B 


417 




** 


A,ti»wie 




0C60 3F10 


418 




at 


a, tiwrwo 




ec&a AO 


419 




id 


A,<h>a 




0C&3 3F19 


420 




St 


a,tlnrLo 


1 




421 


1 








0C63 46 


422 




Id 


A, frl*2 




0C&6 3FC3 


423 




St 


« T Mrpen 




0C&8 4A 


424 




Id 


A,£h*« 




0C69 3FC4 


423 




St 


A, MAI*PC1 


t 




426 


t 








0C6B 6C3E 


427 




b 


VlfM03 


1 




428 


1 










429 


1 










430 




•nd 







tins 



I out »mArk» 



clear 



I timtr s«t 
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PAQE 4 



SYMBOL TABLE 



* 




0101 1 "* 


* CDMMAH 




* rntmot 

w UwnnHL 


A0tt A 


* 


tiBTAau 
DHTRvH 


AAA * 




UH 1 HVU 


AAAA 


* naTAtu 

» UH 1 Hln 


AAA? 


• UHIN1L 


Woe 


* 


DATA2H 


006S 




U*+ 1 McL 


ftaoA 


w UH 1 HJn 


0UMA7 
WO/ 


• UH 1 HJL 


OO06 




0ATA4H 


0OB9 


* 




a An a 
BBae 


• OmTHCT 


0200 


• DCH 


OOFE 




OCL 


OOFC 








* DX8PA 


0032 


• DI SPH 


0031 




DXSPIW 


0O34 


* 




0030 


* DISPLU 


0033 


* FLASH 


03S0 




INCOTH 


O08C 






0O8A 


INCOTM 


0O6B 


* REST 


0022 




KESTOH 


0043 




KESTOL 


0042 


• KEST1H 


0043 


* KEST1L 


0044 


♦ 


KE3T2H 


0047 


# 


KE5T2L 


0046 


* KEST3H 


0049 


• KEST3L 


0046 


* 


HEST4H 


004B 


# 


KEST4L 


004A 


• KEST3H 


004D 


* KEST3L 


004C 


• 


KESTBH 


0021 


♦ 


KESTBL 


OOSO 


• KEYND 


0029 


* KEYNN 


0O2A 


• 


KEYOD 


0O2B 


• 


KEY ON 


002C 


* KEYS 


0100 


* KEYSB 


0250 


* 


KEYSC 


eeoE 


# 


KEYT 


03OO 


• KEYTB 


OOCB 


♦ LCI COT 


0O0D 


* 


LDASL1 


003B 


• 


LDASL2 


003C 


• LDA5M1 


0039 


* LDASM2 


003A 




LDATL1 


0037 


* 


LDATL2 


0038 


♦ LOATH 1 


003S 


• LOATMS 


0036 


* 


LDISP 


OBOO 


♦ 


LECOTH 


008F 


* LECQTL 


OOGD 


• LECOTM 


008E 




LEDO 


0310 


* 


LI0VP1 


OGOO 


♦ LX0VF2 


ODOO 


• LMAIN 


03E0 


* 


LREMO 


OEOO 


* 


LTABLE 


ooeo 


• LVLFEX 


ocoo 


♦ 0VER2A 


0072 


* 


0VER2H 


0071 




OVER2L 


0O7O 


* 0VERA1 


0012 


♦ 0VERM1 


OOll 




0VERL1 


OOIO 


• 


PARITT 


eeoc 


* PARITY 


000B 


♦ READC 


0028 


* 


READN 


0O27 


* 


REWDO 


0060 


• REM01 


0061 


* RENDS 


0062 


» 


REHD3 


05)63 


♦ 


REWD4 


O064 


• REMD3 


006S 


» REMD6 


0O66 


• 


REMD7 


0067 


* 


REMOA 


006A 


• REMOH 


0069 


* REMOL 


0060 




RKCE 


OOSO 


* 


RNH 


0O6B 


♦ RNL 


006D 


* RNM 


006C 


•> 


RWRPCH 


OOCA 




RWRPCL 


0OC8 


* RWRPCM 


OOC9 


♦ 6ERVRC 


OOOF 


* 


SPUCP 


0024 


♦ 


BPUSH 


0003 


• SPUSK 


0023 


* SPU8L 


0OO2 




BPUTT 


OOIB 


♦ 


SPUVDM 


O0O4 


8PUV8H 


eooo 


SPUVSL 


ooos 




SPUVUM 


oeoi 


* 


SPU 


00FF 


♦ SPWB 


00C7 


• TXMR2H 


OOFA 


TIMR2L 


O0FB 


♦ 


TIMR2M 


O0F9 


TIMRHM 


00F6 


TXRRHO 


0O1B 




TXMRLM 


00F4 




TXMRLO 


0019 


TtMPXN 


OOFS 


TIWRMQ 


ooia 


• 


VLFC 


OOOA 


* 


VLFEC 


0916 


* VLFEX 


ocoo 


• VLFRB 


0009 




VLFTB 


OOOS 


• 


VLFTH 


0007 


VLFTL 


0O06 


VLFXOO 


0C42 




VLFXOl 


OC43 




vlfxos 


0C37 


VLFX03 


0C3E 


VLFXA 


BOSS 


• 


VLFXH 


OOS1 




VLFXL 


OOSO 


WARPCL 


00C4 


WARPCM 


eocs 


• 


URITEH 


0026 



* WHITEN 0029 
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PAGE 1 



LOC OBJ LINE SOURCE STATEMENT 

j ! — — 

2 | 7.1983. 

3 t lrmo.AM VI. 0 

4- t <TWP474«P> 

3 I 

6 f rsnot*. rout irm 

7 t 

a t 

9 , 



•nollst 



•list 



2SS | 

ROM PAGE NO. 36 



0Ese 




239 




org 


h*s00 






260 


1 










261 


f 










252 


till 


T- •*C*P< 


• 






263 


1 






0E00 


3F6A 


264 




st 






AA 


263 




Id 


a,£10100b 


0EB3 


13 


266 






a, sir 


0E04 


366F 


267 




• Iclr 


11, 101111b 


9E06 


2968 


2&a 






-hi, rmol 






269 


1 










270 


mi 


to stop 


tlnsr2 






271 


i 






0E08 




278 




Id 


*, C0 


0E09 


3AS0 


273 




out 


a, %opld 






27* 


nit 


chKk Nl 






273 


t 






0E0B 


3C6B 


276 




id 


a, wh 


0E0D 


D3 


277 




CIBpl" 


a,£h'3 


0E0E 


0E 


27B 




ttfftp 




0E0F 


6E3C 


273 
260 




b 


tntiee 


0E11 


D3 


261 


i 


cm pi* 


a,*2 


0E12 


0£ 


262 




t»stp 


zf 


0E13 


A4 


263 




fa 


lnt20O 






264 


i 










283 


in 


Ni-i oi- 


0 


0E14 


41 


- 286 




ld 


a, CI 


0E15 


3F6B 


267 




St 


a, vnh 






268 


i 










289 


1 1 


sott lng 


tlmsr2 on 4* 9ms 






290 


i 






0E17 


AF 


291 




id 


a,Ch'f 
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LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


eeia 


3FFA 


292 




St 


a,tl«r2n 


OElft 


4€ 


293 




Id 


a, ©To 


oeib 


3FF9 


894 




at 


• 9 tiwr2fli 


0E1D 


3FF8 


293 




«t 


a, tlor21 






296 


1 






eeiF 


48 


297 




id 




0E28 


3A0D 


298 




out 


***opld 


0E22 


6EE7 


299 
300 




b 


rot2 






301 


t 

Ml 


Nl-2 








302 


1 






0E24 


3CF6 


303 


lnt200t 


id 


a.tiorEl 


0E26 


3802 


304 




add 


a,£h'2 


0E2S 


83 


303 




role 


* 


OE29 


04 






tMtp 


cf 


VCCH 




JV7 




b 


intaio 






308 


r 










309 


ii 


sstting XimmrZ 






310 


I 






0E2B 


3B06 


311 


In2000t 


Mt 


*oo0£,O 






312 


1 






0E2D 


4E 


313 




Id 


a«<h'v 


©E2E 


3FFft 


314 




mt 


a,tior*2h 


ee3e 


♦7 


313 




Id 


a,£h*7 


0E31 


3FF9 


318 




St 


a, 1 1*1*211 


0E33 


4C 


317 




id 




0E34 


3FF8 


318 




St 


« 9 tlBr2l 






319 


t 




0£36 


48 


320 




Id 




0E37 


3A8D 


321 
322 




out 


a, »oold 


0E39 


40 


323 


1 


Id 


a»*B 


©E3A 


3F6B 


324 
323 




St 


a, rnh 


0E3C 


6EE7 


326 


t 


b 


r«t2 






327 


1 










328 


ft 


start 


data rocoiv 






329 


1 






0E3E 


3CF9 


330 


*r*210i 


id 


a, tiara* 


RON PASE NO. 37 










0E4O 


DF 


331 




e»pr 


a,«h»-f 


0E41 


6F2B 


332 




b 


in2080 






333 


t 






OE43 


43 


334 




id 




OE44 


3F6B 


333 
336 




St 


a v rnh 






337 


1 
1 


raw el oar 






338 


t 






0E46 


C6 


339 




id 


h,«6 


0E47 


EO 


340 




Id 


1, *0 






341 


1 






0E48 


tl 


342 




MOV 


1.* 






343 


1 







I tl»«r chock 



fjump on carry »l» 



f*tar»t 
|Nl-0 



|N1«3 
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PAGE 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0E49 


0F 


344 irttElli 


St 


a, Ohl 


0E4A 


10 


34S 




inc 


1 


0E4B 


3696 


346 








0E4D 


0£ 


347 




ttttp 


zr 


0E4E 


90 


348 




b. 




OE4F 


89 


349 




b 


int21l 






350 


I 










391 


1 


matting tiww»2 






352 


I 






0E50 


3FF8 


353 


int£l2i 


st 


«,tiorr21 


0E52 




3S4 




Id 




0E53 


3FF9 


355 




St 


a,tiftr2a 


OE55 


3FFR 


358 




■t 


*,ti«i-2h 






. 357 


V 






0E37 


48 


358 




Id 


a,*B 


0E58 


3A8D 


359 




out 


*, *opld 






360 


1 








6EE7 


361 




b 


rst2 






362 


1 










363 


lit 


data r 


•cslvs 






364 


1 




Nl-3 


0E5C 


3C6C 


365 


intl00t 


Id 


a, mm 


0E5E 


31 


366 




uch 


a,l 






367 


1 






0E5F 


C6 


368 




id 


h f £6 






369 


t 






0E60 


3CF8 


370 




Id 


a,ti«r21 






371 


1 






0E62 


3809 


372 




add 


a,C9 






373 


t 






0E64 


6EB7 


374 




b 


intl30 1 






375 


9 






0E66 


3C6D 


376 


intll0i 


Id 


», ml i 


0E68 


D0 


377 




e»pr 


a,£0 i 


0E69 


0E 


378 




tMtp 


xf 


0E6O 


B8 


379 




b 


intl2l 






380 


1 






GE6B 


Dl 


381 




cwor 


a,*l 1 


0E6C 


0E 


362 




tastp 


zt 


eefiD 


BE 


383 




b 


lrvtl22 






384 


1 






0E6E 


D2 


385 




cnpr 


a,*2 1 


0E6F 


0E 


386 




ttstp 


zt 


0E70 


6E83 


387 




b 


lTTtl23 






388 


1 










389 


1 


N3-3 I 


J* 12 


0E72 


0C 


390 




Id 


a,0hl 


0E73 


3821 


391 




or 


a, CI 


0E75 


0F 


392 




St 


a,0hl 


0E76 


6E87 


393 




b 


lntl30 






394 


1 






0E78 


0C 


395 


intl21i 


Id 


a 9 9hl 


0E79 


3828 


396 




or* 


a.CS 


0E7B 


0F 


397 




St 


a.9hl 


0E7C 


6E87 


398 




b 


lntl30 



lie — m 



I a (000 K3 
|N3-0 ? 



|N3-1 ? 



|N3«2 ? 
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PAGE 



LOG OBJ LINE SOURCE STATEMENT 





399 


f 






0E7E 8C 


400 


lntl22i 


Id 


•*0ttl 


8E7F 3624 


4Qt 




Of* 


a. 84 


ROM PA^ HO* 98 


• 








OE81 OF 


408 






■« Bhl 


8C82 a? 


403 






in¥ 130 


OEB3 8C 


494 
40S 


I 

lntl£3t 


Id 


*,Bhl 


BE84 3822 


406 




or 


*«88 


0E86 OF 


407 
408 




st 




0E87 3C6D 


AIM 


1 


1 A 


it***** 


APAQ 3AA1 


4iV 




Add 


A* 81 


BEAR 3f?Kfi 


A. 4 1 






«« ml 




At 9 


1 




scan r\A 


A 4 9 


ewpr 


*»84 


0E8E 9B 


At A 




b 


int 148 




•*3 


1 






BE8F 40 


4«£ 
^iO 




*o 


**80 


0E98 3F6D 


417 




St 


t t ml 




41A 


t 




neap *tPCP 


A.* O 
♦19 




Id 


« t n« 




428 




«dd 




0E96 3F6C 


421 




•t 






428 


I 






UC.90 OB 


423 




oaor 


**88 


0a99 BE 


424 




tMtp 




WUVM HQ 


429 




b 


IntlSO 




426 


1 








427 

A£»J| 


1 




ti«N»rB. 


0E9B 4F 


•CO 

429 


1 

in* 14Bi 


Id 


«,8h'f 


OE9C 3FFA 


+30 




•t 


*» ti«rSh 


0E9E 3FF9 


431 




mt 


* v tiwr-2a 


0EAO 40 


432 




Id 


*,eo 


OEAl 3FFB 


433 




■ft 


*,ti«r21 




434 


1 




8EA3 48 


43S 




Id 


*»*8 


8EA4 3AB0 


436 




out 


*»*©Pld 


8EA6 6EE7 


437 




b 


rwta 




43B 


1 








439 


tit 


d«t* cnsck ft com 




440 


It 


chvek ct 






441 


1 






0EA8 E8 


442 


intlSOi 


Id 


It C0 


0EA9 8C 


443 
444 




Id 


«,0hl 


OEAA 01 


445 


1 


CMPV 


81 


OEAB 6EEB 


446 




b 


IntlSO 




447 


1 






BEAD E3 


448 




id 


U«3 




449 


1 






BEAE OC 


458 




Id 


a, Bhl 



Ijunp on N3C4 

I N3< 0 

?A< N2+1 
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lqc 


OBJ 


LINE 




SOURCE 


STATEMENT 








491 


1 








0EflF 


DD 


452 




cnipr 


a,£h*d 




0EB0 


6EE0 


453 




b 


inti60 


ireesivad data Mas arror 






4S4 


1 












499 


1 


check 


data Mas cesplitt or not 






496 










0EB2 


4F 


4S7 




Id 


a,*h»f 








456 


1 








0EB3 


£7 


499 




Id 


l.*7 








460 


f 








0EB4 


IF 


461 




xor 


a,0hl 








462 


1 








0EB5 


E9 


463 




1 M 


1,£5 








464 


1 








0EB6 


16 


469 




cmpr 


a«9hl 




0EB7 


6EE0 


466 




b 


intl60 


Idata Mas not com pi at • 






467 


1 












468 


1 


data c 


^OTTvar*t 








469 


1 








0EB9 


0C 


470 




Id 


a, 0hl 








4T1 


t 








0EBA 


00 


472 




cmpt* 


a. £0 




©EBB 


0E 


473 




tastp 






OEBC 


6£C3 


474 




b 


intl71 f 








475 


1 








0EBE 


4C 


476 




Id 


a,th»c 




0EBF 


3FFD 


477 




St 


a, dc* 


idata count ar sat ting 


ROM P*SE NO. 59 * 










0EC1 


6S 


478 




b 


intl72 








479 


1 








0EC2 


4D 


480 


lntl71i 


Id 


a.£h'd 




OEC3 


3FFD 


481 




St 


a,dca 


; data count ersst ting 






462 


t 








0EC3 


19 


463 


lntl72i 


dac 


1 |*<— 


- £4 


0EC6 


0C 


484 
489 


f 


Id 


a, Uhl 




0EC7 


3FFC 


486 
487 


1 


St 


a, del 


idata eountar sa-tting 






488 


1 








0EC9 


4F 


489 




Id 


a«Ch*f 




0ECA 


3FFE 


490 




St 


a,deh 


1 data counter matting 






491 


1 












492 


II 








0ECC 


33 


493 




Idl 


a, 0de 




0ECD 


31 


494 




xch 


*.l 








499 


1 








0ECE 


32 


496 




Idh 


a, (We* 




0ECF 


30 


497 




xch 


a,h 








498 


I 








0ED0 


2250 


499 




call 


kaysb 








500 


1 








0ED2 


3930 


501 




sat 


ipuvshf 3 


1 rataots flag on 






502 


1 
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PQ0E 6 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






503 


1 


Mtting XimmrZ 


9ED4 


4F 


994 




ID 


■f mi r 


BEDS 


3FFR 


90S 






6* tt* f*. 


0ED7 


43 


906 




Id 




0ED6 


3FF9 


907 




■t 


*»• f 9 


OEM 


40 


908 




Id 




QEDB 


3FF0 


909 




»t 


n* ro 






910 


1 






0EDD 


4a 


911 




10 




0EDE 


3A6D 


Sl£ 




out 


*, *opld | 






913 


f 










914 


■ i 
f 1 


N<— 0 








919 


1 






0EE9 




916 


Int 1601 


Id 




0EE1 


3T6B 


917 




St 




0EE3 


3F6C 


916 




•t 


a, ma 


BEES 


3F60 


919 
920 




St 


a, ml 






921 


1 

til 


rvturn 


rout ino 


0EE7 


8966 


922 
923 


1 

r«t2i 


nch 


hl,rtMl 


0EE9 


47 


924 




Id 


a, £01 lib 


0EEA 


36AP* 


929 




dlelr 


11, 191111 


0EEC 


13 


926 




■ch 


*, sir 


0EED 


3C6A 


927 




Id 








926 


II 








3B46 


929 




cir 


«op06,0 


aeri 


£B 


936 

931 


1 


roti 








932 


II 










933 


I 










934 
939 


t 
1 







936 end 



ASSEMBLY COMPLETE, 



9 PROGRAM ERROR (8) 
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CP/M TLCS— 47 ASSEMBLER VS. 2 

PAGE 7 



SYMBOL TABLE 







0013 


# 


CQMMFC 


0015 


• 


COW6R 


0014 


• 


DATACT 


0200 




DCH 


00FE 




DCL 


00FC 




DOI 


00FD 


* 


DISPA 


0032 




HTROU 
UlDrn 


0031 




DISPIU 


0034 




DISPL 


0030 


♦ 


DI9PLW 


0033 




XN2000 


wit en 


it 


ZNCOTH 


003B 




INCOTL 


0039 




INCOTM 


003A 




XNTieO 


0E5C 


* 


XNT110 


0E66 




INT121 


0E78 




INT122 


0E7E 




I NT 123 


©EB3 




1NT130 


0E87 




I NT 140 


OE9B 




INT 150 


0EA8 




I NT ISO 


0EE0 




INT171 


0EC2 




I NT 172 


0EC3 




INT200 


0E24 




iNTaie 


0E3E 




INT211 


0E49 




1NT212 


0E50 




KEST 


0043 


* 


KE8T0H 


©023 


# 


KEST0L 


0022 


* 


KE3T1H 


0023 




KEST1L 


0024 




KEST2H 


©027 




KEST2L 


0026 


* 


KE3T3H 


0029 




KEST3L 


002B 


• 


KEST4H 


002B 


* 


KEST4L 


002A 


• 


KESTBH 


0041 




KESTBL 


0040 


• 


KEYND 


O02C 


* 


KEYNN 


002D 


• 


KEYOD 


002£ 




KEY ON 


002F 


* 


KEYS 


0100 




KEYSB 


0250 




KEYSC 


000E 




KEYTB 


00CB 


* 


LCICOT 


000D 


• 


LDATL1 


0037 


• 


LDATL2 


0038 




LDATMl 


0035 


* 


LDATM2 


0036 


* 


LDISP 


0B00 


• 


LECOTH 


003E 




LECOTL 


003C 


• 


LECOTM 


003D 


• 


LXDVF1 


0600 


• 


LI0VF2 


0D00 




uiaiN 


03E0 


* 


LTABLE 


0000 


• 


LVLFEX 


0C00 


• 


0VERA1 


0012 




OVERH1 


0011 


* 


OVERL1 


0010 


• 


PAR ITT 


000C 


* 


PARITY 


0008 




REMD0 


0060 


* 


REMD1 


0961 


» 


REHD2 


0062 


* 


REI4D3 


0063 




REMD4 


0064 


• 


REWD3 


0065 




REHD6 


0066 


♦ 


REMD7 


0067 




REM OA 


006A 


« 


REMQH 


0069 




REflOL 


0068 




RETS 


0EE7 




RKCE 


0050 




RNH 


006B 




RNL 


006D 




RNH 


006C 




RURPCH 


00CA 


* 


RWRPCL 


00C8 


• * 


RWRPCW 


00C9 


• 


SERVRC 


000F 




SPUCP 


0021 


• 


SPUSH 


0003 


* 


3 PUSH 


0020 


* 


SPUSL 


0002 




SPUVDM 


0004 




SPUVSH 


0000 


• 


SPUVSL 


0005 


• 


BPUVUM 


0001 




BPU 


00FF 


* 


8PUB 


00C7 




TIWR2H 


00FA 




TXMR2L 


00F8 




TIMR2M 


00F9 


* 


TIMRHN 


00F6 


* 


TIWRHO 


001B 


* 


TIMRLN 


00F4 




TIMRLD 


0019 


• 


TIWRWN 


O0F5 


* 


TIMRMO 


001A 




VDATAH 


0018 




VDATAL 


0017 


• 


VLFC 


000A 


* 


VLFEC 


0016 


♦ 


VLFRB 


0009 




VLFTB 


0008 


• 


VLFTH 


0007 


• 


VLFTL 


0006 


• 


VLFXA 


0052 




VLFXN 


0051 


* 


VLFXL 


0050 




UARPCL 


09C4 


* 


WARPCtt 


00CS 








DEFINED 


123 USER 


SYMBOL <S> 
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CP/M TLCS-+7 ASSEMBLER V2.2 



LOC OBJ 



LZNC 



1 I- 

2 t 

3 t 

4 t 
3 | 

6 • 

7 t 

a i- 



PAGE 1 
SOURCE STATEMENT 



7* 1983. 



subrout in* 



VI. 0 



CTMPA740P) 



Onollst 
•list 



289 | 



ROM PAGE NO* 

0039 3C17 

0052 DF 

0053 98 



88S9 3P17 
0097 AB 



O05C AC 
O0SD 



005F 3942 
iUblt 

0061 *F 

0062 3F42 
0064 3F43 



0066 40 

0067 3F23 
0069 3F24 



O06B 3A 



290 
291 



t 

rkcoi 



293 
294 
299 
296 
297 
298 
299 

301 
302 
303 



307 t 



310 
311 
318 
313 
314 
319 
316 
317 
318 
319 



rkc«9i 



org 
Id 

e«pr 
b 

Id 
•t 
b 

Id 

c«pr 
b 

clr 
elr 



Id 
st 
*t 



h*090 

*, »puf f 

rkeoS 

a,sn»0 
*• mpuf f 
rkco4 

•••pusk 
a, mpucp 
rkcoO 



,0 



•pusl , 0 



«, kovtOl 
kostOh 



t ppusk, tpucp clo«r 



321 
322 
323 



Id 
•t 
•t 

t 

t rot urn 
I 

rkc»4i rot 

I 
l 



*,<h'0 
*, sputk 
*• mpucp 



t to rttum 



I branch on 

tOUtkOfOUCD 

t cl»*r i»rvict rw 



I now cnaractor iva 



I no koystroko 
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POSE 



LOC OBJ 


LINE 




SOURCE 


STATEMENT 




324 


t 






006C 3C24 


323 


rkeaOi 


Id 


a,spucp 


00&E 06 


326 




inc 


a 


C&6F 3F0E 


337 




st 


a, kaysc 




326 


1 






B07t 3C0£ 


329 


rkcs-1 i 


Id 


a ( kaysc 


0073 OS 


330 




role 




0074 383E 


331 




and 


a t £11 19b 




332 


t 






0076 31 


333 




xch 




0077 C4 


334 




Id 


h,£h'4 




33S 


? 






0078 0C 


336 


rkcs2s 


Id 


a«Ohl 




337 


1 






0079 368E 


338 




add 


l«£h' s 




339 


t 






007B OF 


340 




st 


a«Ohl 




341 


1 




0O7C 3663 


342 




add 


l,Ch'3 




343 


t 






00T7E 0C 


344 




Id 


a,9hl 




343 


t 






007F 3&6E 


346 


rke*3i 


add 


l,€h'» 




347 


t 






ROM PO«p no # 


2 • 








0081 OF 


346 




st 


a,fhi 




349 


f 






0082 3663 


350 




add 


l,£h*3 




351 


1 






0064 389C 


352 




enpr 


l,«h»c 


0066 6078 


3S3 




b 


rkeafi 




354 


t 






0086 SFFE 


335 
356 




add 


ksysc, Ch* 


0O8A 2E1E 


337 


1 


Cmpr* 


k*ysc«£h* 


0O6C 6071 


356 




b 


rkest 




359 


t 








360 


t *pu*k<— ( spusk-spucp 




361 


1 






0O6S 04 


362 




tastp 


cf 




363 


1 






008F C2 


364 




Id 


h,&>>2 


0O9O £3 


365 




Id 


l,£h«3 




366 


t 






BC91 3C24 


367 




Id 


a, spucp 




366 


f 




0OS3 14 


369 




subre 


a,Ohl 




370 


t 






0094 OF 


371 




st 






372 


t 






009S 40 


373 




10 


a,£h*0 


0096 3F24 


374 




St 


a, spuep 




375 


1 







I 1<— 1-2 



I 1< — 1-2 



I buf^ar bottom ? 
I ksysci — kaysc- 1 

f Cf < 1 

I sousk ■ m( hi > 

; spusk-spucp 
1 

f SDUCP < O 
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CP/M T\_C9-*7 ASSEMBLER W&S 

PABE 3 



LOC 


OBJ 


LING 


SOURCE 


3TPTEHENT 




0098 


6060 


376 




b 


rke»4 








377 


1 












376 


■ 
i 












379 


I 

i 








ROM r 


>AGE NO 


» 4 










0100 




360 






h* 100 








361 


f 










4F 


368 


toy »i 


Id 


a,£h*f 


* 


0101 


3F0E 


363 




s t 


a« ksysc 




0103 


3F89 


364 




st 


a* ksynd 








369- 


• 

l 








0105 


£6 


366 




Id 


l,Cn 9 0 




0106 


45 


367 




Id 


a,Ch's 








366 


1 








0107 


3AAS 


369 
390 


kay001 t 


out 


a, *op03 


f 


0109 


8300 


391 


f 


call 


ksyt 


1 








t 








01 OB 


30 


393 






a,h 








394 


1 








010C 


3027 


398 




In 


*ip07,a 


1 






396 


1 






010E 


DF 


397 




cnpr 


a,C»»f 


1 


01 OP 


0E 


396 




tntp 




• 


0110 


96 


399 

400 




b 


kay008 


t 


0111 


16 


401 


t 


4 


1 




0112 


3F89 


408 




st 


a, kaynd 


t 


0114 


3C0C 


403 




id 


a, ksyse 


1 


0116 


3T2ft 


404 
409 




st 


a, ksyrm 


1 


0116 


8F1E 


406 


1 

ksy008t 


add 


ksysc, CI 


t 


011 A 


2E3E 


407 




CStpl* 


ksyse. Ch* 3 


f 


01 1C 


B8 


406 
409 




b 


ksy003 


t 


01 ID 


8CFS 


410 


t 


out 


£h» ?, 9OD09 


1 


011F 


3B74 


411 




Clf 


*©O04,3 


1 






418 


1 








oiei 


8300 


413 




call 


kayt 








414 


1 








01 83 


3A87 


419 




in 


%lp07,a 


1 


01SS 


3834 


416 




sat 


*op04,3 


f 






417 


1 








0187 


OF 


416 




cm or 


a,Ch'f 


1 


0186 




419 




tssto 




1 


0189 


B6 


480 




b 


ksy004 


t 






481 


1 








618A 


16 


488 




ine 


1 




012B 


3F89 


483 




st 


a, ksynd 




018D 


3C0E 


484 




Id 


a« ksysc 




012F 


3F8P. 


489 




st 


a, ksymt 




0131 


B6 


486 




b 


ksy004 








487 


1 
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CP/M TLCS-47 ASSEMBLER VS. 8 



PAGE 



\ rtf OBJ 


LINE SOURCE STATEMENT 


0132 30 


«tco K«y»«« i 






0133 OS 


489 






0134 87 


430 


b 


kvyOOl 


0133 87 


431 


D 


kvyOOl 




4sSe | 






013& 30 


433 k»yww4i 


Ken 


■ K 

*l " 


0137 3C29 


434 


in 


A t kvynd 




435 | 






0139 OF 


436 


CVBpi* 


a v £h* f 


8130 OE 


437 


tMtp 


Z T 


013B 617D 


438 


D 


k*yO05 




439 | 






0130 3891 


440 


CBOPT" 




013F OE 


441 


tffftp 


— * 


ROM POSE NO. 


3 






0140 82 


* 

442 


b 


k*y020 


0141 B3 


443 


b 


kvyO06 


0142 3C29 


444 | 

445 k«y020t 


Id 


*t H»yiw 




446 | 






0144 DE 


447 


cnpi* 


Or* • 


0149 OE 


A AO 
44*J 


tsstp 


xf 


0146 91 


449 


b 






450 | 






0147 DO 


431 


cnpr 


£ft*d 


0148 OE 


452 


tMtp 




0149 91 


453 


b 






434 | 




a, Ch f b 


0140 D8 


433 




014B OE 


456 


ttitp 




014C 91 


*3 f 


<£ 


k*y021 




458 f 




a,*M*7 


0140 07 


459 


cotpi* 


014C OE 


460 


tHtp 


if 


014F 91 


461 




k»y021 


0150 B3 


462 


b 


k*y086 




463 1 






0131 3C2B 


464 kay021t 


id 


*, k«yod 


0133 3E29 


463 


cmpr 


a, kaynd 


0155 08 


466 


b 


kvyOOT 




467 f 






©156 3C2C 


468 


id 


*, kvyon 


0158 3E20 


469 


cnpr 


*, kiynn 


013ft 08 


470 


b 


k«y007 




471 | 






OlSB 39E0 


472 


tMtp 


ipuvth, 2 


OlSD B8 


473 


b 


kt»y022 




474 | 








473 | 






015E 39B5 


476 k«y030i 


! t*«t 


»puvsl v 0 


0180 B2 


477 


b 


kvyOlO 




478 | 








479 | 







I k»y r«i»*»»d 

I 
I 
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0167237 



LUC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0161 


2200 


488 




call 


datact 






481 


1 






0163 


£830 


462 




call 


ksyvb 






483 
484 


t 






0163 


3943 


463 


1 


clir 


apuval* O 


0167 


AA 


486 




b 


k«y0O8 






487 


1 






0168 


3903 


488 


Way 087 1 


MTt 


»puv«i v e 






489 


t 






01 6A 


3C29 


490 


kayOOSt 


Id 


a, kaynd 


016C 


3F2B 


491 




■t 


a* kayod 


016E 


3C2A 


492 




18 


a* kayrm 


01 7(0 


3F2C 


493 




St 


kayort 






494 


1 








493 


1 






0172 


2A 


496 


kayOlOi 


rwt 








497 


1 






0173 


3943 


498 


kay0O6s 


cir 


spuvsl, 0 


0173 


3980 


499 




Mt 


•puvah, 2 


0177 


PA 






b 


key 006 






301 


1 






0178 


3903 


302 


kay822t 


•at 


•puv«i v e 


01 7A 


3960 


303 




elr 


apt»v*h,2 


01 7C 


Aft 


304 
383 


t 


b 


kvy008 






306 
387 


t 
f 






0170 


3C88 


388 
309 


kvyOOSt 


Id 


a, ksyod 


017F 


OF 


318 


1 


cvpr 


a«£h*f 



ROM PAGE NO* 6 

0168 6168 

0182 3983 
0184 616A 

0186 3943 

0188 3932 
018A 6173 

ROM PA8E NO. 6 



311 

312 | 
313 
314 

313 | 
316 

317 | 

318 | 
319 
328 | 
321 

322 | 

323 | 



tnt 

b 

cir 

clr 
b 



0200 3C2A 



324 er»g 
323 | 

326 datact t Id 

327 xeh 

328 | 



kay007 

•puv«l, 0 
kay088 

■puvsl, 0 
spusl, 1 



h'200 

a, kayrm 
a,h 



|r«tum 
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CP/W TLC9-47 ASSEMBLER V2.2 

POSE S 



LQC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0803 


10 


S29 




MOV 




0204 


DF 


530 




cnpr 


a v £h* f 


0205 


0E 


531 




tsstp 




0206 


PA 


532 




b 


data04 






533 


1 






0207 


3C29 


534 




Id 


ksynd 


0209 


3C 


535 




tut 


0 


020A 


9E 


536 




b 


data01 






537 


1 






020B 


SD 


538 




tnt 


a, 1 


020C 


82 


539 




b 


data02 






540 


1 






020D 


5E 


541 




t*«t 


a. 2 


020E 


AG 


542 




b 


data03 






543 


1 






020F 


30 


S4A 




xeh 


a. h 






545 


1 






0210 


30 


546 


data03i 


xeh 


» k 
•* M 


02X1 


4F 


547 




Id 


a, £h 9 f 


0212 


3FFD 


546 




St 


a« dCM 


0214 


3FFE 


349 


data06i 


st 


4f dch 


0516 


10 


550 




MOV 






3FFC 


551 




St 








552 


t 






0219 


33 


553 




ldl 


a^ 9dc 


021A 


31 


554 
555 




xeh 


a* 1 
* 


VClB 




556 


1 


Idh 




021C 


39 


557 




xeh 


a,h 






556 


1 






021D 


2A 


'559 datal0t 


rat 








560 


1 






021E 


30 


561 


data01 t 


xeh 


a,h 


0S1F 


3824 


562 




or 


A f <h»4 


0221 


90 


563 




b 


data05 






364 


t 






0222 


30 


565 


data02? 


xeh 


a.h 


0223 


3626 


566 




or 


a v £h'6 


022S 


90 


567 




b 


data05 






366 


t 






0226 


30 


569 


data03t 


xeh 


a«h 


0227 


362C 


^570 




or 


a,*h*e 


0229 


90 


571 




b 


data0S 






572 


1 






022ft 


3C29 


573 


d«t*04s 


Id 


a, ksynd 


022C 


30 


574 




xeh 


a,h 


022D 


4E 


575 




Id 


«, Ch»s 


022E 


3FFD 


576 




st 


a, den 


023© 


4F 


577 




Id 


a,£h'f 


0231 


94 


376 




b 


dat*06 






579 


t 






0232 




580 








0232 




561 












562 


1 







0167237 



167 



CP/H TLC9-47 ASSEMBLER V8.8 



LOC OBJ 
ROM POSE NO. 



8850 £920 
0892 3C23 

0894 3912 
nttion 

8896 09 
0897 0E 

0895 AC 

0899 3902 
t labia 



3F23 
0260 09 
0861 363E 

0863 31 

0864 C4 

0869 3C80 
0867 0F 



16 

0869 3C81 



086C 2A 



LINE 



963 
964 
969 
966 
967 
966 
969 



991 



994 
999 



SOURCE STATEMENT 



kayabt veh 

Id 



S97 
596 
999 
600 
601 
608 
693 
604 
609 
606 
607 
696 
609 
616 
611 
612 
613 
614 
619 
616 
617 
616 
619 
620 



ttitp 
b 



inc 
a* 

role 



10 



Id 
•t 



inc 

Id 



U*y*b*i rat 



ROM PAGE NO* 12 



0300 3FCB 
0362 40 

0303 06 

0304 00 
0309 00 
0306 00 



621 
622 
683 
624 
629 
626 
627 
626 
689 
639 
631 
632 



t 

I kvyt rout ir 
t 

k*ytt at 

I 

Id 

I 

kayt9i Ine 

nop 



h»250 
hl,kMtbl 
a, apualt 
•pual, 1 

kvysb* 
apu»l v 0 

Mfvrc, 9 
* 

** tPUSk 

a 

a,CH*a 
a»l 

n,oi*4 

a, kMtbl 
a,9hl 



kvvtbh 
a,6Hl 



h*300 

*,kaytb 
a*£h*0 



I kay currant ly dao 

I naw cnar act ar av« 
I a arvlca raousat 
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CP/M TLEB-47 ASSEMBLER V2. 2 

PABE 0 



LOC 


OBJ t-XNE 


SOURCE 


STATEMENT 


0307 


0E 


833 


tntp 


xf 


0398 


8A 


834 


b 


ksytl 






63S 


1 




0309 


83 


636 


b . 


ksyt© 






637 


1 




030A 


3CCB 


638 


ksytli Id 


a, k*ytto 






639 


t 




030C 2« 


640 


rwt 








641 


1 








642 


I 








643 


I 








644 


III 








649 


1 1 1 








646 


III 








647 


II 1 




ROM PME NO. 12 








0315 




648 




M315 






649 


f 








650 


1 ledd 








651 


f 




0319 


10 


652 
653 


Ivdds mov 




0316 


3P 


654 


1 

tast 


a,3 


0317 


99 


655 


b 


laddOl 


0318 


08 


656 


b 


lsdd00 






657 


I 








658 
659 


1 well eod» 




0319 


3804 


660 


I 

l»dd0li *dd 


a,th*4 


0318 


3FFD 


661 


St 


a« dew 


031D 


4F 


662 


Id 


A,Ch'f 


031E 


3FPE 


663 


St 


a, deft 


0320 


31 


664 


xcft 


1 


0321 


3FFC 


663 


St 


a, del 






666 


t 




0323 


33 


667 


Idl 


a, Ode 


0324 


31 


668 


xeft 


*.l 






669 


1 




0323 


32 


670 


Idb 


A, WC* 


0326 


30 


671 


weh 


A,h 






672 


1 




0327 


2fl 


673 


rst 








674 


1 








675 


I 








676 


i 'for sseh Mguamsnt 






677 


t 




0328 


2920 


678 


l»dd09i xch 


hi, ksstt 






679 


1 




032A 


E0 


680 


Id 


1,«0 


032B 


CS 


681 


Id 


h,<2 






682 


f 




032C 


4F 


683 


Id 


A,«h*f 


0320 


IF 


684 


xor 


a, (mi 
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CP/M TLC8-47 ASSEMBLER VS.S 



LOC 


OBJ 


CINE 




80URCI 


I 8TATEK5MT 


032E 


OF 


60S 
686 


I 


St 


0,0*1 






607 


1 






032F 


ia 


600 




Lne 


1 


0330 


4F 


609 




10 


a«fh»f 






690 


1 






0331 


IP 


691 




MOT 


**0hl 


0332 


OF 


692 




St 


a,Ohi 






693 


1 




0333 


8920 


694 




Mdt 








699 


t 






033S 


2A 


696 












697 


t 










690 


1 










699 


I 










700 


tf 1 










701 


• II 










792 


III 







ROH PAGE NO. 13 



0390 




703 


erg 


h'390 






704 


• 








709 


I flash rout in* 








706 


t 




0390 


3C39 


707 


flash i Id 


a, ldatsl 


0392 


3F39 


700 


st 


a, ldasal 


0394 


3C36 


709 


Id 


a, ldata* 


0396 


3F3A 


710 


•t 


a, Idasae 


0390 


3C37 


711 


Id 


a, Idatll 


033A 


3F3B 


712 


St 


a, ldasll 


039C 


3C36 


713 


Id 


a, Xdatl2 


039E 


3P3C 


714 


•t " 


a, ldasl2 






710 


I 


0360 


3C33 


716 


Id 


a«displM 


0362 


9C 


717 


tMt 


0,6 


0363 


A9 


716 


to 


flash© 






719 


1 








. 720 


1 Htf flashing 








721 


1 




0364 


4F 


722 


Id 


a,£h»f 


0369 


3F39 


723 


•t 


a, Idassl 


0367 


3T3A 


724 


St 


a, ldas«2 






725 


1 




0369 


3C33 


726 


flashOt Id 


a f displ* 


036B 


90 


727 


test 


a, I 


036C 


02 


720 


ft 


flashl 






729 


1 








730 


I lsd flashing 








731 


1 




0360 


4F 


732 


id 


a, Ch v r 


036E 


3F3B 


733 


St 


a, Ida* It 


0370 


3F3C 


734 


St 


*, ldas!2 






739 


1 


0372 3C34 


736 


flashli Id 


a t disoi* 



t mma not flashing 



I lsd not flashing 
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CP/M TLCS-47* ASSEMBLER V2.2 



PAGE 



10 



log 


OBJ 


LINE 




SOURCE 


STATEMENT 


0374 


50 


737 




ts*t 


a,l 


0373 


630C 


738 




b 


flas30 






739 


t 






0377 


SC 


740 




tast 


*.0 


0376 


6393 


741 




b 


fias20 






742 


1 










743 


1 










744 


t 


indicator flashing 






743 


1 






037P 


3C36 


746 




Id 


a, ldatm2 


037C 


3637 


747 




and 


a, £011 lb 


037E 


3F36 


748 




St 


a, ld«t«2 






749 


t 






ROM PA8E NO. 14 








0360 


3C36 


730 




Id 


a t ldatl2 


0362 


3637 


731 




and 


* f canib 


0384 


3F38 


732 




St 


a, ldat!2 


iod 
















733 


1 






0366 


3C3A 


734 




Id 


a, ld*a»2 


036B 


3626 


735 




or 


a, £1009b 


038A 


3F3A 


736 




St 


a, ldas«2 






737 


1 






036C 


3C3C 


738 




Id 


a, ldaml2 


038E 


3626 


739 




or 


a*£100Ob 


0390 


3F3C 


760 




St 


a, lda*l2 



ariod 



0392 20 



761 
762 
763 
764 
763 
766 
767 



indicator *on v 



0393 


3C36 


768 


fl*«20t 


Id 


a T IdatmE 


0393 


3637 


769 




and 


a, £01 1 lb 


0397 


3F36 


770 




St 


a, ldatm2 






771 


1 






0399 


3C38 


772 




Id 


a,ldat 12 


039B 


3837 


773 




and 


a, £01 lib 


039D 


3T3B 


774 




St 


a,ldatl2 






773 


1 






«39F 


3C3R 


776 




Id 


a, ldasm2 


03A1 


3837 


777 




and 


a, £01 lib 


0303 


3F3A 


778 




St 


a, ldasm2 






779 


f 






0303 


3C3C 


780 




Id 


a, ld*sl2 


03A7 


3637 


781 




and 


a ? £0111b 


0309 


3F3C 


762 




St 


a, ldasl2 






783 


t 






03AB 


20 


784 




rat 








783 


I 










706 


1 indicator 


*off» 






787 


1 






93 AC 


3C36 


788 


flas30i 


Id 


a, ldatm2 



f. indicator • or f * 
I indicator » on' 



I indicator 'on' db 



I indicator 'off* □ 



» 
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PA6E 11 



LOC OBJ 


LINE 




SOURCE STATEMENT 


03AC 


789 




or 


*,fl99»b 


03B0 3T36 


718 




•t 


*, ld*t*£ 




731 


t 






938E 3C36 


792 




Id 


s, ld*t*8 


0384 3625 


793 




or 


«. 81906*. 


9386 3F36 


79* 




St 


*, ldstl$ 




799 


t 






93*8 3C3A 


794 




Id 


*• lda**8 


038A 3828 


797 




or 


*, 81890b 


838C 3F3A 


796 




St 


a, ld*a«& 




. 799 


1 






93BE 3C3C 






Id 


*, idssie 


ROM PAGE NO* 19 








83C0 3688 


891 




Of 


*. 81808b 


83CE 3P3C 


892* 




St 


«, Idssia 


83C4 2A 


•93 
894 


1 


rot 








t 







ASSEMBLY COMPLETE* 



9 PROGRAM ERROR <8> 
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CP/H TLCS-47 ASSEMBLER W2. 2 

PAGE IS 













SYMBOL 


TABLE 










• 


COtWQD 


0913 


* 


connRH 


001S 


♦ 


COWtAL 


0014 




DATA01 


021E 




DATA02 






DATP03 


0226 




DHTA04 


022A 




OATA03 


0210 




DATA06 


0214 


• 


DATA0H 


0081 




DATA0L 


0080 


• 


DATO10 


0210 


* 


DATA1H 


00B3 


* 


DATA1L 


0062 


• 


DATA2H 


0083 


* 


DATA2L 


0084 


♦ DATA3H 


0087 


* 


DATA3L 


0066 


• 


DATA4H 


0089 


• 


DATA4L 


0088 




AATATT 


0200 




DCH 


00FE 




OCL 


00FC 




DCH 


00FD 


* 


ftTQQfl 

DJUFH 


©032 


» 


DISPH 


0031 




DI6PIU 


0034 




DISPL 


0030 




nTCQl LI 


0833 




FLAS20 


0393 




FLAS30 


03 AC 


• 


FLASH 


0330 






0369 




FLASH1 


0372 


* 


INCOTH 


008C 


* 


INCOTL . 


008A 


* 




00 BB 


* 


KEST 


0022 




KEST0H 


0043 




KEST0L 


0042 






0049 


* 


KEST1L 


0044 


• 


KEST2H 


0047 




KEST2L 


0046 




KEST3H 


0049 




KE3T3L. 


0048 


• 


HEST4H 


004B 


* 


KEST4L 


004A 




KEST3M 


004D 


» 


KEST3L 


004C 




KESTBH 


0021 




KESTBU 


0020 






0107 




KEY002 


0118 




KEY 003 


0132 




KEY004 


0136 




KEY00S 


0170 




KEY006 


0173 




KEY 007 


0168 




KEY008 


016A 




KEY010 


0172 




KEY020 


0142 




KEY021 


0131 




KEY022 


0178 


* 


KEY030 


013E 




KEYND 


0029 




KEYNM 


002A 




KEYOO 


002B 




KEYON 


002C 


* 


KEYS 


0100 




KEYSB 


0230 




KEYSB4 


026C 




KCY8C 


000E 




KEYT 


0300 




KEYT0 


0303 


» 


KEYT1 


030A 




KEYTB 


00CB 


♦ LX1C0T 


000D 




LDASL1, 


003B 


LDASL2 


003C 






0039 




LDASM2 


003ft 




LDATL1 


0037 




LDATL2 


0038 




LDATIU 


003S 




LDATW2 


0036 


♦ 


LDXSP 


0B00 


• LECOTH 


008F 


• 


LECOTL 


00flD 


* 


LECOTH 


00BE 


* 


LEDD 


0313 




LEDD00 


0328 




LEDD01 


0319 


» 


LI0VF1 


0600 


* 


LIOVF2 


0000 


» 


LMAIN 


03E0 


* 


LREWO 


0E00 




LTABLE 


0000 


♦ 


LVLFEX 


0C00 


• 


0VER2Q 


0072 


• 


0VER2H 


0071 


* 


0VER2L 


0070 


* 


OVERA1 


0012 


• 


0VERH1 


0011 


* 


0VERL1 


0010 


• 


PARITT 


000C 


♦ 


PARITY 


000B 


* 


READC 


0028 


• 


READN 


0087 


♦ 


REHD0 


0060 


» 


REKD1 


0061 


» 


REWD2 


0062 


• 


REMD3 


0063 


* 


REKD4 


0064 


♦ 


RENOS 


0063 


• 


REKD6 


0066 


♦ 


REM07 


0067 


• 


rekqa 


006A 


* 


REMOM 


0069 


* 


REWOL 


0068 


* 


RKCE 


0050 




RKCE© 


006C 




RKCE1 


0071 




RKCE2 


0078 




RKCE3 


007F 




RKCE4 


006B 




RKCE3 


0038 


* 


RNH 


006B 


* 


RNL 


006D 


* 


rnm 


006C 


* 


RWRPCH 


00CA 




RWRPCL 


00CS 


* 


RURPCM 


00C9 




3ERVRC 


000F 




SPUCP 


0024 




SPUFF 


0017 


• 


SPUSH 


0003 




SPU5K 


0023 




SPUSL 


0002 


♦ 


SPUVDM 


0004 




SPUVSH 


0000 




9PUVBL 


0003 


* 


spuvum 


0001 


• 


SPW 


00FF 


* 


SPWB 


0OC7 




TIMR2H 


00FA 


* 


TIMR2L 


00F6 


* 


TIMR2M 


00F9 


-» 


tifirhn 


00F6 


• 


TXPIRHO 


00 IB 




TIMRLN 


00F4 


• 


TIMRLO 


0019 


♦ 


TIMRMN 


O0F3 


* 


TINRMO 


001A 


-» 


VLFC 


000A 


* 


VLFEC 


0016 


* 


VLFRB 


0009 


• 


VLFTB 


0006 


* 


VLFTH 


0007 


* 


VLFTL 


0006 


* 


VLFXA 


O032 


* 


VLFXH 


00S1 


• 


VLFXL 


0030 


* 


UARPCL 


00C4 


* 


WAR PCM 


00CS 




WRZTEH 


0026 


• 


WRITEN 


0023 









DEFINED 
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CP/M TLC9-47 ASSEMBLER V£» e 



LOC OBJ 



LINE 



SOURCE STATEMENT 



1 I- 

2 I 

3 | 
♦ • 
3 •- 

6 I 

7 | 
6 | 



data tabla 



coding tabla 



ROM PAGE NO. 60 



9F20 

eras 01 

0F21 10 
ol 

0F23 19 

era* 19 

0F23 10 
0F26 99 
9F27 19 



ol 



0F8S 10 
0F29 92 



spaelfisd 

9P8S 9F 
0F2C 90 
0FSD 00 



0F2F 00 

0T30 00 
9F31 00 
0F32 00 
0F33 00 
0F34 00 
9F39 00 
0F36 90 
0F37 00 

0F3d 99 
9F39 99 
0F3A 00 
0F3B 00 
0F3C 90 
9F30 00 
0F3E 00 
9P3F 20 



9 
10 

11 
12 

13 
14 
19 

16 
17 
16 

19 
£0 
21 
22 

position . 

23 

34 

23 

26 

87 

26 

29 

39 

31 

32 

33 

34 

33 

36 

37 1 

36 

39 

40 

41 

42 

43 



46 | 



49 
46 
47 
46 
49 



data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
dat* 



h« f29 

h*91 
h*19 

hU9 
h» 19 
ri» 19 

h*19 
h'09 
h»19 



h« 19 
h'02 
h'29 

H*9* 
h*90 
h'90 
h>00 
h*99 

h*90 
h*99 
h'00 
h*99 
n*O0 
h*99 
h'00 
h*99 

h*99 
h'99 
h«99 
h*99 
h*99 
h»00 
h»00 
h»29 



»99» raad status 

v 91* indicator poM»r eont 

•92» indicator mods 

•93» dsvlea input control 

■94* davlca output contro 

•03 f poiia r ralay control 

9 06* claar display 

*97' daviea disolay contr 



•06* inmvrt eharactar 
• 09" raad daviea data 
•0a» display charact ar at 

*0b* conditional poll 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

command sm pans ion 
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CP/H TLC8-47 ASSEMBLER V2. 2 

PAGE 2 



LOC OBJ LINE SOURCE STATEMENT 



0F40 


90 
91 


I 


OTQ 


h* f 40 




32 


t 


f4«-f4f 






S3 


I 








54 


t 








SS 


1 


f40 — f 6f -> 


h*'f f 




56 


1 






0F40 FF 


37 




data 


h § ff 


0F41 FF 


56 




data 


h 9 ff 


0F4E FF 


59 




data 


h* ff 


0F43 FF 


60 




data 


h* f f 


0F44 FF 


61 




data 


h» ff 


0F43 FF 


62 




data 


h» ff 


0F46 FF 


63 




data 


h* ff 


0F47 FF 


64 
65 


t 


data 


h» ff 


0F48 FF 


66 




data 


h* ff 


0F49 FF 


67 




data 


h* ff 


0F4A FF 


68 




data 


h" ff 


9F4B FF 


69 




data 


h« ff 


0F4C FF 


70 




data 


h* ff 


0F4D FF 


71 




data- 


h»ff 


0F4E FF 


72 




data 


h» ff 


0F4F FF 


73 
74 


1 


data 


h'ff 




73 


t 


f50-f3f 






76 


1 






0F30 FF 


77 




data 


h» ff 


0F31 FF 


76 




data 


h' ff 


0F32 FF 


79 




data 


h»ff 


0F53 FF 


60 




data 


h» ff 


0F34 FF 


81 




data 


h'ff 


0F33 FF 


62 




data 


h 1 ff 


0F36 FF 


83 




data 


h»ff 


0F57 FF 


84 
85 


1 


data 


h» ff 


0F38 FF 


86 




data 


h'ff 


0F39 FF 


87 




data 


h»ff 


0F3A FF 


88 




data 


h"ff 


0F3B FF 


89 




data 


h'ff 


0F5C FF 


90 




data 


h»ff 


OF5D FF 


91 




data 


h'ff 


0F3E FF 


92 




data 


h* ff 


0F5F FF 


93 
94 


1 


data 


h" ff 




95 


f 


f60-f6f 






96 


t 






0F6O FF 


97 




data 


h»ff 


0F61 FF 


98 




data 


h' ff 


CF62 FF 


99 




data 


h» ff 


0F63 FF 


100 




data 


h» ff 


0F64 FF 


101 




data 


h* ff 


0F63 FF 


102 




data 


h» ff 


0F66 FF 


103 




data 


h» ff 
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CP/H TLCS-47 ASSEMBLER V2.S 



UC OBJ LINE SOURCE STATEMENT 



0F67 FF 


104 


data 


h»ff 






189 | 








0P68 FF 


106 


dot* 


h»ff 




OF69 FF 


107 


data 


h» ff 




vroH rr 


108 


data 


h B ff 




0F6B FF 


109 


data 


h» ff 




VrOi* » » 


110 


data 


h* ff 




0F6D FF 


111 


data 


h* ff 




ait cer n 


112 


data 


h'ff 




OF6F FF 


113 


data 


h» f f 






114 I 










IIS i 


f70-f7f 








118 | 








0F70 CO 


117 


data 


h*cO 


l 0 


0F71 F9 


118 


data 


h f f9 


1 1 


0F72 04 


119 


data 


h*a4 


t 2 


0F73 BO 


120 


data 


h* bO 


1 3 






data 


h> 99 


1 A 


0F73 92 


Ice 


data 


h v 98 


1 5 


0F76 62 


X«U 




h* 82 


4 6 


OF7T Do 


AC* 


data 


h*d8 


1 7 




IBS f 








•FT© 80 


toe " 


data 


h p BO 


1 8 


0F79 90 


1PT 


data 


h B 90 


1 9 


8P7H rr 




data 


h' f f 


1 blank 


0F7B C9 


199 


data 


H* e9 


1 U 


VPTb rr 




data 


h* f f 


1 blank 


OF7D B7 


131 


data 


h f 67 


| m 


0P7E FF 




data 


h* ff 


1 blank 


OP7F FF 




data 


h v f f 


1 blank 




1 • 












Tl>»J TOT 








136 f 








ROM POSE 


NO. 62 








0F60 FF 


137 


data 


h* ff 


1 blank 


0F81 86 


138 


data 


h'86 


t A 


OFB2 83 


139 


data 


h'83 


t b 


0F83 C6 


148 


data 


h»c6 


t c 


8FB4 Al 


141 


data 


h'ai 


1 d 


OF 03 86 


142 


data 


h* 86 


1 E 


OF86 8E 


143 


data 


h'8» 


1 F 


0F87 82 


144 


data 


h'82 


1 B 




14S | 








0F68 89 


146 


data 


h'89 


f H 


OF89 CF 


t47 


data 


h» ef 


1 X 


0F8A El 


148 


data 


h'al 


1 J 


0F8B FF 


149 


data 


h» ff 


1 blank 


0F8C C7 


ISO 


data 


n f c7 


1 t. 


0F8D FF 


1S1 


data 


h* ff 


1 blank 


OF BE FF 


192 


data 


h»ff 


1 blank 


0F8F CO 


193 


data 


h*cO 


1 o 



194 | 

199 | f98-f9f 
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PABE 4' 







1 YMt? 

Line 




cam ton? 












136 


1 










0F90 


BC 


157 




data 


n* Be 




P 


0F91 


FF 


13B 




data 


n ¥ TT 




DianK 


AC09 
drag 


Hp 


199 




data 


n ¥ aT 








92 


ISO 




data 


h* 92 




B 




r*r 


161 




data 


J%* TT 




OlanR 


WW 




162 




data 


h* el 




U 


OF 96 


FF 


163 




data 


h* f f 




blank 




FF 


164 




data 


h* tf 




blank 






163 


1 










0F98 


ere 
rr 


166 




data 


h* TT 




blank 


0F99 


FF 


167 




data 


h* tf 




blank 


0F9A 


FF 


168 




data 


h* ff 




blank 


0F98 


FF 


169 




data 


h* tf 




blank 


0F9C 


FF 


170 




data 


h»ff 




blank 


0F9D 


FF 


171 




data 


h* ft 




blank 


0F9E 


FF 


172 




data 


h f ff 




blank 


0F9F 


BF 


173 




data 


h'bf 




blank 






174 


1 














173 


1 


faO-faf 












176 


1 










OF AO 


FF 


177 




data 


h f ff 


1 


blank 


0FA1 


as 


17B 




data 


h*88 


t 


A 


0FA2 


63 


179 




data 


h*83 


I 


b 


0FA3 


C6 


180 




data 


h»e6 


• 


C 


0FA4 


Al 


161 




data 


Mai 


t 


d 


OP AS 


86 


182 




data 


h*66 


• 


E 


0FA6 


BE 


183 




data 


h*8a 


1 


F 


0FA7 


OS 


184 




data 


h"82 


1 


G 






IBS 


t 










OF AS 


89 


1B6 




data 


h»89 


1 


H 


OFAS 


CF 


187 




data 


h»cf 


1 


I . 


OFAA 


El 


188 




data 


Mai 


? 


J 


OFAB 


FF 


189 




data 


Mff 


» 


blank 


•or Mw 


wr 


1 Oft 




data 


M c7 




L 


OF AD 


FF 


191 




data 


h» ff 




blank 


OFAE 


FF 


192 




data 


Mff 




blank 


OFAF 


CO 


193 




data 


h'cO 




0 






194 


f 














193 


f 


fbB-fbf 












196 


1 










OFBO 


8C 


197 




data 


M8c 


t 


P 


0FB1 


FF 


198 




data 


M ff 


f 


blank 


0FB2 


AF 


199 




data 


Maf 


1 


r 


0FB3 


92 


2O0 




data 


M92 


1 


8 


OFB4 


FF 


201 




data 


Mff 


t 


blank 


0FB5 


CI 


202 




data 


Mel 


t 


blank 


0FB6 


FF 


203 




data 


Mff 


I 


blank 


OFB7 


FF 


204 




data 


M ff 


1 


blank 






SOS 


I 










OFB8 


FF 


206 




data 


m ff 


1 


blank 


OFB9 


FF 


207 




data 


h"ff 


1 


blank 


OFBA 


FF 


208 




data 


Mff 


1 


blank 


OFBB 


FF 


209 




data 


Mff 


1 


blank 


OFBC 


FF 


210 




data 


Mff 


1 


blank 
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PA6E 



SOURCE STATEMENT 



LOC 


OBJ 


LINE 


OFBD 


FF 


211 


0FBE 


FF 


212 * 


OFBF 


FF 


213 






214 | 






219 | 






216 |« 






217 I 


ROt f 




NO* S3 


BFCB 




CIS 






*** 1 


WFCV 


rr 


CSV 


0FC1 


Pr 


S3* 


•PCS 


FF 




0FC3 


FF 


223 


0FC4 


13 


224 


0FC9 


11 


229 


OFC6 


FF 


22S 


OFC7 


IS 


227 


•PCS 


FF 


22S 


9FC9 


FF 


229 


OFCA 


FF 


830 


0FCB 


FF 


231 


OFCC 


FF 


232 


0FCO 


18 


233 


OFCE 


FF 


OVA. 

234 


©FCF 


IT 


239 






236 f 


QFDO 


tsw 

rfi 


Cii » 


OF01 


38 


238 


0FD2 


34 


239 


0FD3 


IS 


84S 


OFD4 


32 


241 


0FD5 


14 


242 


OFD6 


3S 


243 


OFTJ7 


FF 


244 


0FD6 


31 


249 


6FD9 


39 


24S 


0FDA 


39 


247 


OFDB 


FF 


24S 


OFOC 


33 


249 


OFBD 


39 


250 


0FDE 


37 


291 


OFDF 


IS 


292 






293 | 






294 % 



data h'ff t blank 
data h'ff | blank 
data h»ff | blank 



data 



ot*q 


tat ##-a 
n* rev 






data 


TV 9 TT 






data 


h 1 f f 






data 


n» rr 






data 


h* f f 






data 


h»13 


I 


on / < 


data 


h»lt 


1 


want 


data 


n»ff 






data 


h" 16 


1 


claar* 


data 


h» ff 






data 


h» ff 






data 


h» ff 






data 


h» ff 






data 


h'ff 






data 


h» 12 


f 


auth 


data 


h'ff 






data 


h»17 


1 


Mnd 


data 


h» ff 






data 


h»38 


1 


6 


data 


h«34 


1 


4 


data 


h» 10 


1 


+ 


data 


h»32 


t 


2 


data 


h« 14 


1 




data 


h*36 


1 


6 


data 


h» ff 






data 


h»3i 


t 


1 


data 


h*39 


1 


9 


data 


h'39 


I 


9 


data 


h» ff 






data 


h*33 


1 


3 


data 


n«30 


1 


0 


data 


h»37 


1 


7 


data 


M19 


f 


ac«n 



off 



NO. 63 

839 org h v f o7 

296 | 

297 f* k«y»e*n data 
896 f 

OFE7 37 299 data 37 I * 7% 
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CP/M TLCS— *7 ASSEMBLER VS. 2 

PflBE B 



LOC 

* 


OBJ 


LINE 


SOURCE STATEMENT 


• 


OFE6 


00 


260 


data 


h* 00 


* 


0FE9 


00 


261 


data 


h'ee 




OFEA 


00 


262 


data 


h*0O 


1 no uaa 


©FEB 


32 


263 


data 


h'32 


f f 2» 


0FEC 


00 


264 


data 


h'OO 


1 no um 


OFED 


34 


263 


data 


h'34 


| »*4» 


OFEE 


13 


266 


data 


h» 13 


! •art/off* 


0FEF 


ee 


267 


data 


h'OO 


t no um 


OFFO 


14 


266 


data 


h'14 


1 * ~ v 


OFF1 


13 


269 


data 


h» 13 


t pc/fc »c«n 


0FF2 


16 


27© 


data 


h' 16 


, t e » 


0FF3 


36 


271 


data 


h'36 


1 *6i 


0FF4 


17 


272 


data 


hM7 


1 »/»»nd 


OFF3 


00 


273 


data 


h'OO 


1 no u+m 


0FF6 


00 


274 


data 


h'OO 


1 no um 


CFF7 


12 


273 


data 


h* 12 


t a/*uth 


0FF8 


10 


276 


data 


h* 10 


1 


0FK9 


11 


277 


data 


h'll 


I a/avwnt 


OFFA 


33 


278 


data 


h'33 


1 »3» 


0FFB 


33 


279 


data 


h»33 


1 '3* 


OFFC 


30 


280 


data 


h*30 


1 


0FFD 


39 


281 


data 


h»39 


t »9' 


OFFE 


38 


282 


data 


h*38 


i •a* 


OFFF 


31 


283 


data 


h'31 


1 1 1* 






284 | 












283 | 












286 


•nd 







ASSEMBLY COMPLETE, 0 PROGRAM ERROR (3) 
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CP/K TLCS-47 ASSEMBLER VE.E _ 

PASE 7 



SYMBOL TABLE 



DEFINED • USER SYMBOL <B> 
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PAGE 

LDC OBJ LINE SOURCE STATEMENT 



1 t 

S I 7.1983. 

3 | ldisp.ass VI. 9 

4 I <THP474«P> 

5 I 

6 I display rout in* 

y i 

a i 

9 i — 



•nolla* 



si 1st 



302 | 

303 f 



ROM PAGE NO. 44 



0B00 




304 






h*b00 






303 


t 










306 


t 


interrupt* si 


nab Is 






307 


f 






0B00 


3F3S 


308 




St 


a, dlspa 


0B0a 


44 


309 




Id 


a,£0100b 


0B03 


13 


310 




*cn 


a, sir 


0B04 


366F 


311 
312 
313 
314 


1 
1 
1 


•lelr 


11,101113 






319 


1 


push register 






316 


f 










317 


1 






0B0S 


2930 


31 B 




KCtl 


nl,di*pl 






319 


f 










320 


1 


count up led counter 






321 


1 






0B0a 


3CBD 


322 




Id 


a, lscotl 


0B0A 


06 


323 




inc 


a 


0B0B 


3FSO 


324 
32S 


1 


st 


a, lscotl 


0B0O 


D0 


326 




- cnpr 


a, Ch'0 


0B0E 


B3 


327 
326 


I 


b 


displO 


0B0F 


3C8E 


329 




' Id 


a, lscots) 


0B11 


C8 


330 




inc 


a 


0B12 


3F6E - 


331 
332 


1 


st 


a, Iscotw 


0B14 


D0 


333 




cwpr 


a,£h'0 


0B1S 


B3 


334 
339 


1 


b 


di»pl0 
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CP/N HXS-47 ASSEMBLER VE-2 









SOURCE 


STATEMENT 


0B16 3C0F. 


336 




Id 


a, locoth 


OB 10 06 


■So / 




• ne 


41 


OB 19 3FBF 






s* 


A« A ■co»n 


33V 


t 






0B1B 09 


340 




cinpr 


a§ sn* v 


OBIC B3 


34t 




b 


aiipiv 




340 


1 








343 


1 








344 


I 


count wr ovt 


IT rlOM 




349 


1 








346 


1 






9B10 4F 


347 




Id 


a« w r 


0B1E 3FBF 


340 




St 


a v locoth 


0B20 43 


349 




Id 


4, Oh* 3 


0821 3F6E 


390 




•t 


a, locotn 


0B23 40 


391 




Id 


a,Ch*0 


0824 3FOD 


390 
393 




mt 


a, locotl 


0B26 3tt33 


394 


9 


Id 


a* dlsplM 


oBaa 


393 








asea se 


336 




tnt 




0B29 OF 


397 




b 


disp!2 




390 


1 






0B2A 3B38 


399 




and 


a, Clfll lb 




360 


9 






0B2C 3F33 


361 




«t 


a* displw 


OBSE 03 


360 




b 


displO 




363 


t 






9B2P 3084 


364 


disp!2i or 


a* £01 OOP 


0831 3F33 


369 




st 


a, displw 




366 


I 




* 




367 


9 








360 


t 


lod •on - 






309 


1 








370 


1 






0B33 


371 


displOt Id 


a, dlsplw 


0B39 SB 


370 




tttt 


a, a 


0B36 6B63 


373 




b 


dlspll 




374 


1 








379 


1 








376 


t 


r»*l part 






377 


9 








376 


9 








379 


I 








300 


9 


lmd 'on* 






301 


9 






0B3B SF 


300 




t»st 




0039 6B4F 


363 




b 


dlspl3 




304 


1 








303 


9 








306 


9 






0B3B 3037 


307 




and 


a.Mlllb 


0B3D 3F33 


300 




St 


a f dlsplw 


0B3F 3C39 


309 




Id 


a, ldat«l 



I invort flag 



I M*->»0* 



I »0»-)M* 



* t imagsnaly par* 



I lsd *on* 
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CP/M TLCS-47 ASSEMBLER VS. 2 



LOC 


OBJ 


LINE 


ROM POSE NO.A5 • 


0B41 


3AA1 


390 


OB43 


3C36 


391 


0B45 


3AA2 


392 


0B47 


3BS6 


393 


QB49 


3826 


394 






395 


0B4B 


3923 


396 






397 


0B4D 


6B89 


398 






399 






400 






401 


0B4F 


3628 


402 


0BS1 


3F33 


403 
404 


0BS3 


3C37 


-405 


0BS3 


3AA1 


406 


0857 


3C38 


407 


0BS9 


3AA2 


408 


0BSB 


3016 


409 


0B5D 


3B66 


410 






411 


0B5F 


6B89 


412 






413 






414 






415 






416 






417 






418 






419 


0B61 


3929 


420 






421 


0863 


SF 


422 


086* 


B9 


423 






424 






425 






426 


0B6S 


3837 


427 


0867 


3F33 


428 






429 


0B69 


3C39 


430 


0B6B 


3AA1 


431 


0B6D 


3C3A 


432 


0B6P 


3ftA2 


433 






434 


0B71 


3B26 


435 


0B73 


3B56 


436 






437 


0B79 


3925 


438 






439 


0B77 


6B89 


440 






441 






442 



SOURCE STATEMENT 



out a, *op01 

Id «, ldata2 

out A, %OP02 

elr *6p06, 1 



*op06, 2 

sat »puv*l,2 | *k*yscan raady' o 



d imp 10 



I 

I Imd •on* 
t 



,__3i or a«£1000b 

st a,dl*plw 

t 

Id *, ldatll 

out a, Kopat 

Id a,ldat!2 

out a, %op02 

sat *©pOS, 1 

elr %op06,2 

t 

b dispiO 

I 
I 

I laaginaly part 

I 

t 

I kay mean raatfy 
f 

•at spuvsl v 2 

f 

diaplli tnt a, 3 

b disp!4 



I 

f toad *on» 
I 



and a,£0111b 

st a^dlsplw 

Id a, ld«s«l 

out a, 9op0l 

Id A, ldAS»2 

out a, Jtop02 

sat %op06,2 

elr %op0&« 1 

sat spuvsl,2 f Kay tear* rvady 

b dlspl0 



I 

I lad 'on' 
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PAGE * 



i nr OBJ 


LINE 




SOURCE 1 


STATEMENT 




443 


1 






SB79 3820 


444 


dl»pl4t 


or 


«* tl 900b 


087B 3F33 


443 
44* 




•t 


4,diBPlM 


0B7D 3C3B 


447 


I 


id 


*, IdHll 


BB7F 3AA1 


440 




out 


*,*opei 


ohm DOfiP Mf 










0B81 3C3C 


449 




Id 


a, ld*»12 


SBB3 3AA& 


450 




out 


a,%op02 




49t 


1 . 






BBSS 3B16 


492 




Mt 


*opB6, 1 




493 




elr 


1k>p06t 2 




494 


1 








499 


1 








490 


1 rttu 


m 






437 
490 


1 






0B89 2930 


499 
460 


1 

dispiei 


MCft 


hl v dl»pl 


0B6B 47 


461 


i 


Id 


**£H*7 


9 BSC 36AP 


402 
463 


i 


dielr 


11, 101111b 


BBSS 3C1C 


464 
469 


i 


Id 


««Birb 


0B9B 13 


466 




KCh 




0891 3C32 


467 




Id 


*, dlspa 


0B93 SB 


460 

469 


t 


rott 






470 


t 








471 




•nd 
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pass 9 













SYMBOL 


TABLE 










• 


COMJ4AD 


UVlJ 


« 


COMMAH 


WIS 


* 


COMMAL 


0014 




DOTA0H 


0081 


* 


DAT AOL. 




• 


DATA1H 






DATA1L 


0082 




DATA2H 


0085 


♦ 


DATA2L 


0084 


• 


DATA3H 


vnoo/ 


• 


DATA3L 


0086 




DATA4H 


0089 


♦ 


DATA4L 


0088 


• 


DATACT 


A9AA 


» 


DCH 


WrB 




www 


00FC 


• 


Den 


©0FD 




DX8PA 




* 


DI8PH 


0031 




OXSPX0 


0B89 


• 


0I3PIW 






01SPL 






DXSW-0 


0B33 




DISPL1 


0B63 




DXSPLJ2 


0B2F 




DISPL3 


Voir 




DX8PL4 






DISPLW 


0033 




EIRB 


00 1C 


* 


FUA8H 


0390 


• 


XNCOTH 


(MM Of* 




XNCOTL 


008A 


♦ 


INCOTM 


008B 




REST 


0022 




KEST0H 


0043 




KEST0L. 


0042 


• 


KEST1H 




* 


KE3T1L 






KEST2H 


0047 




KEST2L 


0046 


* 


KEST3M 


0949 


• 


KEST3L 




* 


KEST4H 


004B 




KEST4L 


004A 


• 


KE5T5H 


0040 


* 


RESTS. 


www 


• 


KESTBH 


0021 




KEST BL 


8020 




KEYND 




* 


KEYNN 


002A 


* 


KEYOD 


002B 


* 


KEYON 


O02C 


* 


KEYS 


0100 


* 


KEYSB 


0290 


• 


KEYSC 


000E 


• 


KEYT 


0300 


* 


KEYTB 


00CB 


» 


LCXCOT 


000D 




LDASLX 


003B 




LDASL2 


003C 




LDASM1* 


0039 




LDASW2 


003A 




LDATL1 


0037 




LBATL2 


0038 




LDATMl 


003S 




LDATM2 


0036 




LECOTH 


0O8F 




LECOTU 


008D 




LECOTW 


C08E 


♦ LEDD 


03X0 


• 


LI0VF1 


0600 


• 


LX0VF2 


0D00 


-• 


LMAIN 


03E0 


* 


LREMD 


0E00 


♦ 


LVLFEX 


0CO0 


* 


0VER2A 


0072 


* 


0VER2H 


0071 


* 


0VER2L 


0070 


* 


OVERA1 


0012 


• 


0VERH1 


0011 


* 


OVERLi 


0010 


* 


PARITT 


000C 


* 


PARITY 


000B 


* 


READC 


0028 


• 


READN 


0037 


* 


REMD0 


0060 


* 


REWD1 


0061 


» 


REWD2 


0062 


* 


REMD3 


0063 


• 


REMD4 


0064 


• 


REMD5 


0065 


• 


REMD6 


0066 


• 


REMD7* 


0067 


♦ 


REMQA 


006A 


** 


REWOH 


0069 


• 


REMOL 


0068 


* 


RKCE 


0050 


# 


RNH 


006B 


* 


RNU ' * 


006D 




RNM 


006C 


• 


RWRPCH 


0OCA 


* 


RWRPCL 


00C8 


* 


RURPCm 


08C9 


* 


SERVRC 


00BF 


* 


6PUCP 


©024' 


♦ 


SPUSH 


0003 


♦ 


8PUSK 


0023 




SPUSU 


0002 


* 


8PUVDW 


0004 


» 


SPUVSH 


0000 




SPUVBL 


0009 




spuvun 


0001 




8PW 


00FF 


* BPUB 


00C7 


♦ TABLE 


0000 


• 


TIHR2H 


00FA 


* 


TIMR2L 


00F8 


* TIMR2M 


O0F9 


* 


TimRHN 


00F6 


* 


TIMRHO 


001B 


• 


TXMRLN 


00F4 


* 


TIPtRLO 


0019 


♦ 


TIMRMN 


00F9 


* 


TIMRMO 


001A 


• 


VLFC 


000A 


• 


VLFSC 


0016 


• 


VLFRB 


08O9 


* 


VLFTB 


0008 


• 


VLFTH 


0007 




VLFTL 


0006 


• 


VLFXA * 


0092 


* 


VLFXH 


0091 


• 


VLFXL 


0090 


» 


WARPCL 


00C4 


• 


WARPCW 


0OC9 


* 


MR X TEH; 


0026 



• WRITEN 0023 
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LOC OBJ 



LZNC 

1 
Z 



SOURCE STATEMENT 







7. 1983. 


lt«bls.«*» 


VI. 9 






<TKP4740P> 




tsbls 


rout in* 





ROM POOS NO. 9 



9999 63E9 



9994 2B 



9998 6099 



999C 6EM 



•noli st 
•1 1st 



39 | 

31 
3S | 
33 
34 
35 | 
34 
37 | 
39 
39 | 
49 

♦1 I 
48 
♦3 | 



b 
b 
b 
b 



ivlfSM 



tlovfl 
UovfS 
Idisp 
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CP/M TLCS-47 ASSEMBLER 



PAGE 2 



SYMBOL TABLE 

LDISP «BW> LIDVF1 OG0O LIOVFS GDCO LMAXN 03EO 

LREWO LVLFEX 0CM 
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CP/H TLCS-47 ASSEMBLER V8.2 



LOC OBJ LINE SOURCE STATEMENT 



1 , 

2 $ 7.1963. 

3 | Uovf2. am VI. Q 

4- | <TWP474«P> 

3 t 

6 | rowoto con* rout In* 

y i 

A I 

9 , 



•nollst 
•list 

ESS i 



269 org h» i 

279 t 

271 t 

272 f 

273 | pusft roolotor 



274 | 

E73 | 

0O00 3T7S 276 wt ovtr2» 



277 id *, ceteob 

0003 13 270 iccn *,»lr 



279 •icir 11, 101111b 

0006 2970 200 Men hl.ovor»21 

Efll It 

262 || ti Mi ' 2 stop 

2B3 || 

0D06 40 204 Id *,« 

0009 3A80 269 out *,*opld 

286 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II t II I It t II 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 It III I 

207 1 1 f 1 1 1 1 1 1 1 1 1 1 1 » f 1 1 1 f f 1 1 f f i M 1 1 M 1 1 1 1 1 If 1 1 1 M 1 1 M 

266 | 

269 || chock Nl rout in* * 

290 | 

0D0B 3CGB 291 Id i,mh 

0000 01 292 cwpr a, SI 

0O0E 6043 293 b row 100 \ HI mos not *1* 

894 || 

295 || Nl-t 

296 it 

0D10 3BD0 297 tootp *00, 1 | chock port for rwott 

0012 AP 296 b r«o200 | port *•*• « !• t it mm not 



•t*rt bit 



299 | 

300 it It mm start bit 

301 | 
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PASE 



LOC OBJ 

0D13 42 
N 0014 3F6B 



CD 16 
ODia 4F 
0D19 3FFA 
0D1B 4D 
0DIC 3FF9 
0D1E 47 
eDIF 3FF8 

0D21 4a 
0D22 3A80 



0D34 8970 
0D26 47 
0027 36AF 
0D29 13 
0D2A 3C72 

0D2C 3B46 
0D2E 2B 



0D2F 39F0 
0D31 B3 

0D32 A4 



0D33 3B06 
0D33 4F 
0D36 3FFA 
0D36 49 
0D39 3FF9 
0D3B 4E 
0O3C 3FFB 

0D3E 48 
0D3F 3A8D 



L INE SOURCE STATEMENT 

302 * Id 
3B3 st *, mh 

mstting timmrZ 



304 | 
309 t 
306 
307 
308 
399 
310 
311 
312 
313 II 
314 
319 

316 f| 

317 HI 

318 H 

319 rw»300i 
320 

321 

322 

323 

324 || 

323 

326 

327 | 

328 M 

329 r*m£00t 
330 

331 | 
332 

333 | 

334 | 

333 r*o210t 

338 
337 
338 
339 
340 
341 

342 || 
343 
344 
349 || 



id 
st 
Id 
st 
Id 
st 



«op06«O 

a,tisr2h 

a,Ch'd 

a,tlsr2n 

«**7 

*,tl*r21 



ROM PAGE NO. 93 * 
0D41 6D24 



346 
347 
348 
349 
350 
391 
392 t 
353 | 



Id 


s.«8 


out 


a,*opld 


rttum 


rout ins 


MCh 


hl,ov*r21 


Id 


a,*OUlb 


dielr 


11, 101111b 


MCh 


a, sir 


Id 


a, ov*r2a 


clr 


%op©6, 0 


rstl 




ttttp 


•puv»h, 3 


b 


rs«210 


b 


r»«300 


sst 




Id 


a,*n f f 


St 


a, t lsr2h 


Id 




St 


a, t i wnrZm 


Id 


«, en's 


St 


a v tivr21 


Id 




out 


a,*opld 


b 


r-M300 



llllltlllHIimlllllf " 

luiiuiMiiminumi 
iiiiiiiiitiiniiHiiini 
i 

» . ... 



I N2-2 



I tiraar£ start 



jump to rtturn routt* 



Nl was not ' 1* 
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PRBE 



uoc 


OBJ 


LINE 


SOURCE STATEMENT 


0043 


3C6B 


394 


r««100i 


Id 


*, mh 


0D49 


DO 


399 




cwpr 


*tC0 


0D46 


0G 


396 




ttttp 


xf. 


0047 


92 


337 




b 


rmml 10 


0D4fl 


aa 


3SB 


r*1000t 


b 


r«1000 






399 


f 1 










360 


t 






0049 


40 


361 


real 20i 


Id 




0D4A 


3F6B 


368 




mt 




Q04C 


3F6C 


363 




•t 


a, mm 


0D4C 


3F60 


364 




■t 


«f ml 






369 


1 






0030 


6084 


366 




b 


r*t&300 






367 


tlf 










368 


111 










369 


lit 






0032 


39B0 


370 


r*mll0i 




■puvsh, 3 


0034 


69 


371 




b 


rvml20 






372 


f 










373 


t 


d*t« 


cr«*t routii 






374 


I 






0DS9 


3970 


375 




clr 


ipuvth, 3 






376 


1 






0DS7 


3992 


377 




elr 


spu*l, 1 


> off 
















370 


t 






0DS9 


6024 


379 




b 


rvai300 






360 


1 










361 




•no 





I Fl mm not * 1' 



1 <\tmy currently dtprrtfud 
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CP/H TLCS-47 ASSEMBLER V2.2 



SYMBOL 



♦ CQM1AD 


0013 


* COMMFC 


0015 


• DCM 


00FE 


* DCL 


00FC 


# DX8PH 


0031 






• INCOTH 


003B 


• XNCOTL 


0039 


* KEST0H 


0023 


-* KEST0L 


0022 


» KEST2H 


0027 


» KEST2L 


0026 


♦ KEST4H 


002B 


* KEST4L 


002A 


• KEYND 


002C 


• KEYNN 


002D 


* KEYS 


0100 


* KEYS8 


0250 


* LCI COT 


000D 


• LDOTL1 


0037 


.* L0ATM2 


0036 


• LOISP 


0B00 


• LECOTM 


0030 


• LIOVFl 


0600 


♦ LVLFEX 


0C00 


OVER2A 


0072 


* OVER A 1 


9912 


» OVERH1 


0011 


♦ PARITY 


000B 


RE1000 


0048 
0O2F 


REM120 


0049 


REnS00 


* REMD0 


0060 


♦ REMD1 


0O61 


• REKD4 


0064 


» REttDS 


0063 


* REHOA 


0O6A 


# REMOH 


0069 




006B 


RNL 


006D 


* RWRPCL 


00CS 


• RWRPCM 


00C9 


• SPU3M 


0003 


* SPUSX 


0020 


BPUVSH 


0000 


# SPUV8L 


000S 


• 8PWB 


O0C7 


♦ TABLE 


0000 


TIKR2M 


00F9 


* TIMRKN 


00F6 


» TIWRLO 


0019 


• TIMRMN 


00F3 


* VDATAL 


0017 


• VLFC 


000A 


• VLFTB 




* VLFTH 


0007 


* VLFXH 


00S1 


• VLFXL 


0090 



PA8C 4 



*TABLE 



a rriMMfiD 


0014 




DATACT 


0200 


• ucn 


Men 
vuru 




DISPA 


0032 


• DISPL 


0030 


• 


DXSPLU 


0033 


* INCOTH 


003A 


• 


KEST 


0043 


* KEST1H 


0025 


* 


KEST1L 


0024 


• KEST3H 


0029 


* 


KEST3L 


0028 


* KESTBH 


0041 


• 


KESTBL 


00*0 


* KEYOD 


002E 


• 


KEY ON 


002F 


* KEY6C 


000E 


* 


KEYTB 


00CB 


♦ LDATL2 


0036 


* 


LOATH 1 


003S 


♦ LECOTH 


003E 


• 


LECOTL 


003C 


* LMAIN 


03E0 


• 


LREwO 


0E00 


• 0VER2H 


0071 




0VER2L 


0070 


* 0VERL1 


0010 


* 


PARITT 


000C 


REM100 


0D43 




REM110 


0052 


REM210 


0033 




REM300 


0D24 


• REHD2 


0962 


♦ 


REMD3 


0063 


• REMD6 


0066 


* 


REK07 


0067 


* REMOL 


0068 


• 


RKCE 


0050 


RNM 


006C 




RWRPCH 


00CA 


• SERV/RC 


000P 


• 


SPUCP - 


0021 


SPUSL 


0002 




SPUVDKt 


0004 


* spuvuw 


0001 




SPW 


00FF 


TIMR2H 


00FA 




TIHR2L 


00FB 


* TXMRHO 


001B 


• 


TIWRLN 


00F4 


• TXMRMO 


001A 


♦ 


VOATAH 


001B 


• VLFEC 


0016 


* 


VLFRB 


0009 


• VLFTL 


0006 




VLFXA 


00S2 


• UARPCL 


00C4 


* 


WARPCM 


00CS 



DEFINED 
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\0009> 
<0001> 

<oooe:^ 

<000A> 
< 0004> 

<oooc; 

<0003> 
<00OB> 
* 00«P> 
<000e 4 
<0OOE** 



C0003 fc 



3 
4 
3 

8 
9 
1 0 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2? 
24 
23 
26 
27 
23 
29 
30 
31 
72 
33 
34 
33 
36 
37 
39 
39 

40 
41 
42 
43 
44 
43 
46 

47 
48 
49 



Drop Pr oc**/or Main Pout ine 



Rft 
R1 
R2 
R3 
R4 
lP3 
;R6 



'•:<<<<<*;<•■<: 



Central 
General 
General 
Genel al 
General 
Counter 



Ufftng Pegister . >>>.>>>>> 
Bank 0 
Register — Converter 
Register — Urtfl in drop pel 1 »ap 
Regirter — Converter 

Register — Converter , Soft counter 
Register , RF cable switch < Store cable rvj» . 
for count 04 CMD 



;R7 


— »• Interrupt rout i ne r^art addr-exs 






: <<<««'* 


«« Port 


■■>.'V?»>»'» X 






iPI <*3* 


<4> <3> <2> <1. '0. Subscriber Select 






:P1 '7> 






Test switch Reset out 


1 S us 


» 0 u 


;P4 <3- 


<2> < 


1> <0> 


Convert er Control 






;P3 '3> 


^2> c 1 > 


Drop Scan Switch S2.S1 






JR3 <4^ 






VLF OUT 






;P6 <3> 


<2> < 


1> <0> 


Power Detect I 






;P7 n> 


<0> 




II 






:P7 '3" 


\2> 


• 


ECU Sddr**s 






; CODE 




wddr est 


Coment 


ptn out 


DiftT 1 


EQU 


00001 D01B 


Tuning data " 1 * 


Q 


1 


PAT_0 


EQU 


OnnoppOiB 


* Tuning data '0' 


Q 


1 


clkda* 


EQU 


00001 0006 


Clod dais * t * 


9 


0 


L0DPH T 


EQU 


00001 010B 


Load pul »e lata * 1 


9 




PUPCT ft 


EQU 


000001 00B 


pgtuer o*f 




4 


puRDT: 


EQU 


00001 l OOp 


Pou«r on 


0 


4 




EQU 


0 00 0001 IE 


Cable Select m 


0 


3 


CA6U_B 


EQU 


00001 01 le 


C»t>J* :«)tct B 


0 


3 




EQU 


00001 1 01B 


check 


9 




ChBL_C 


EQU 


000001 1 oe 


Cable Select C 




6 


CABL.r 


EQU 


n n p 0 1 M np 


Cable :*l«ct P 







: ,J a 1 1 *b 1 e const ant 

C0UHT_P5 EQU 3 • 0* *4 Pnc-itv lebel 

:— . Tub. Co»»ard constant 

:PE-C^T ECVJ 00H • t'^lCt control 
;P3PC»T EQU 01H • Pe^ict dircls** control 
; SETD-T EQU 02H : Set data to device 
:REf'C'-T EQU 03H : Read data 
; Memory loc. 





30 


; Label 




head addes* 


Co«»ent 


<0020> 


31 


PURDE" 


EQU 


2 OH 


01 Command 


< 0021 > 


32 


CHmNEL 


EQU 


Z 1 H 


03 Ccntnand 


<0024> 


33 


SUBMES 


EQU 


24M 


04 Command SUB 


<0023> 


34 


SNDMES 


EQU 


25H 


04 C smwand 


C002D> 


33 


SUBPWR 


EQU 


2DH 


0? Command 


<002F> 


36 


3UB$WT 


EQU 


2FM 


06 Command 


^0031> 


37 


DRPPOL 


EQU 


31H 


07 Command 
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< 003O 


58 


DEVPOL 


EQU 


38H : 


08 


C otmftanO 




< 0036> 


39 


FOP 8 4 


EOU 


36H ; 


84 








60 






























61 




ORG 


OH 






0000 


1 3 


62 




01$ 


x 




fivtiovAV it.^v inner* "jp*. 


0001 


04 0? 


63 




JflP 


START 




7tart Hddrci; 






44 




ORC 


3H 






0003 


93 


63 




RETP 












66 




ORC 


7H 










67 




JflP 


TiniNT 




TIMER INT, 






68 






























6? 




ORG 


09H 






000? 




70 
71 


START • 










000? 


237F 


72 




110V 


A, #07FH 






00 OB 


39 


73 




OUTL 


Pt , A 


[ 


RESET PUL3E F*"*p PEPIFEPftL PPOCESSOP 


009C 


23FF 


74 




MOV 


h, #0FFH 






oooe 


39 


73 




OUTL 


PI , A 


[ 








76 












000F 


F3 


77 




EH 


FLAGS 




tnable f 1 aas IBF OBF 


0010 


A3 


78 




CLR 


F1 




Fl — — use # op command hta<j€.r" AO ^ 


001 1 


33 


79 


ST ART V : 


01$ 


TCNTI 


1 




0012 


63 


30 




STOP 


TCWT 










31 
















82 










V mo ?ng u"j » t witor 


0013 


B826 


83 




NOV 


P0,tSND«ES+1 


S 




oots 


B04O 


84 




mov 


8R0,»O4 OH 


'* 








85 
















86 










Ail rnnm ai\H hi r» 1 ir at- 


00.17 


B637 


87 




MOV 


RO, *F0R84+1 






0019 


BOFF 


88 




MOV 


<?R 0, • OFFH 






r r- * 




89 


* 










00TB 


B8I C 


90 




MOV 


pn iniru 






001 D 


B031 


91 




MOV 






v l TOP po J l niap ri'sg floor pji 






92 










» Ur 1 1 H ^ rnyp ■ ill J , idi * v »■ v - 


001F 


B831 


93 




MOV 


RO, HDPPPOL 






0021 


BB07 


94 




MOV 


R3 . #7 






0023 


BOFF 


95 


IMILF 1 * 


MOV 


9P0 , 4 OFFH 




f^i An &a f I Man init'i^lt^A^'An 

I r r J\-* ' ■ S3*- I' 1 ! ( . 1 7-1 1 *fll 4 V* 1 * 


0023 


18 


96 




INC 


RO 






0026 


EB23 


97 
?8 






P3# INILF1 






0029 


B83S 


99 




nov 


PO. trEVPOL 








BA06 


1 00 




nov 


P2, 






002C 


BB05 


101 


IWILP2: 


MOV 


R3.#5 




t'fivice Poll Mao ir.it > *1 ir&t ior. . 


002E 


B OFF 


102 


INILP3: 


MOV 


0RO, #0FFH 






0030 


IB 


1 03 




INC 


RO 






0031 


EB2E 


1 04 




DJNZ 


R3, INILPT 






0033 


EA2C 


103 






P2, INILR2 










106 












0035 


BF04 


107 




MOV 


R7,#04H 




Initialize addrcr* Pegister. 






108 










for interrupt rout i ne r^-ar t- \ r*o 






109 


* 










0 037 


2304 


110 




MOV 


A,«PURDT0 




All cov«rt«r switch off ^ 


0039 


1402 


111 




CALL 


ALLCHT 


? 




003B 


2303 


1 12 




MOV 


A,«CABL.j* 






003D 


I4D2 


113 




CALL 


ALLCMT 










114 


; 


nov 


A,tCABL_C 


I 


Clear Subscribe*- data 



193 



0167237 



rOUPTE LIME 



ldcmTioh object core lihe 



003F 5454 

0041 C5 

0042 23 OA 
0444 62 
0045 BD03 

0047 25 

0048 45 



8041 Mr/*.**: 



0049 D676 
0048 7650 



0O4D 
004E 

0050 
0051 
0052 
0U53 
0055 
0 0S7 
0058 
003ft 



22 
0449 

A3 

22 

AB 

03F7 

F649 

FB 

035B 

83 



0 05B €4 
005C 66 
005D 68 
OOCE oA 
005F 6C 
00*0 6E 
006* 70 
0062 72 
0*63 74 

0064 048F 
0066 0497 
Qft6S 044? 
OVliO 0*B4 
0O6C »4DA 
006E *4«C 
0070 944* 
0072 247F 
HflT4 I4D4 



cor* ess: 

0»*ft co 
0u79 F26* 
OOrB 5438 
007D *4*? 







CALL 


ALLCMT 




116 


; 








1 1 7 




CALL 


INI T P 




118 










119 




SEL 


R86 


t 


120 




MOV 


A. f 01 0 




121 
122 






T» A 






nov 


R5,*C0UNT R5 




123 


i 








124 




CM 


TCMTI 




123 




STRT 


ruT 




126 










1 27 


* 








128 


ST ART2 I 




COHT1 




129 




JF 1 


STARTS ^ 




130 


; 








131 


START4 i 


Iff 


A,D86 


t 


132 




jnp 


START2 




1 33 


* 








134 


START 3 


rt d 


pi 


• 


135 




tM 


a ftRR 
M, tfSD 


* 


136 




flOV 


R3 » A 




1 37 




ADD 


A, •-9 


* 


138 




JC 


START2 




1 39 




nov 


A R3 




140 




A ft ft 


A, •COnHAHD 




141 




JHPP 


9A 




142 


i 








143 


COMMAND : 


DB 


CO"0 


* 


144 




08 


com 


* 


145 




DB 


C0H2 


* 


146 




DB 


COM3 




147 




DB 


COM4 


x 


148 




DB 


cons 


l 


14? 




DB 


C0H6 




150 




DB 


con? 




151 




DB 


cone 




152 


t 








153 


COfl©: 


jhp 


RESET 




154 


com : 


jnP 


RPDL 




155 


conr: 


jnp 


START2 




156 


C0H3t 


jnp 


CTFC 




137 


C0H4: 


jnp 


sniD 




tse 


C0M5i 


jnP 


SPC 




15? 


C0«6: 


um» 


5TART2 




160 


con? : 


jnp 


SDPS 




161 


COM? : 


jnp 


SDEPS 


i 



Power detect line Imt i*l ir*t ion 



Tloer cognttr set 01 Oh 



«■»- Initialize «nd 



Cast of using co«**nd port 
Error — Data Co»»ing Ignored 

Ft Mag Clear 
Input Couind 

If tnt«r command is Invalid one • GT.?-.'^n »<?n*' 
< input > --=»-■ 

Estimate Ju»p eddres» 



W2 
1€T 
1*4 
It! 
1*6 
16T 
tee 

• 69 
J 70 
171 



: • 84 
COHT t : 



to»»and reiponse 



nov 
nov 
J£7 

*:pll 

mp 



P0**FOP^4*l 
P.4P0 
C0MT2 
RE5P84 
STAPT2 * 



revet co»»end 

read power detect line 

not as rigged 

command tvner 'rtqutnev ch»no< 
send »ess»ge to device r**ror>*« 
fubfCf po**«r .cable control* 

not fttJtgned 

define drop poll seauenc* 
define d««ice poll iequ*ns« 



• u-; 

?1«PT>: 



Co»*>and response 
nov A.fOOH 



194 



01 67237 



FILE: PP.0P7_P?T 

LOCATION OBJECT 

GOBI 90 
0082 0449 

0084 B3Z6 

0086 FO 

0087 F249 
0089 D27F 

008B 94 ID 

008D 0449 



0Q9F BAOO 
0091 BB01 
0093 34FC 
0 093 04 1 1 



0 097 OE 
0098 330F 
009a AB 
009B OF 

009C 47 
009D 4B 
009E 8e£0 
OOAO AO 
0OA1 BAOt 
00 A3 BB02 

O0A3 34FC 
00A7 t4A8 
00A9 0449 



OOAB B820 
QOAD FO 
00h£ 43C0 
OOfO AA 
OOEl 34C8 
00P3 83 



OOB* B821 
0086 BB03 
0OP8 5410 
008 A 23FF 
008C OB 
OOBD C64D 

OOBF B8Z1 
0OC1 FO 
00C2 03FA 
0OC4 F649 



MEWLFTT -r^PKOPp: 90 4 ' ****** I*** 
rnpE LINE SOVPCE LIME 



172 
172 
174 : 
17*3 COMT 
176 
177 
178 
179 : 
13* 
181 : 
162 
183 
184 
185 
13* 
IS7 

le? 

189 



nov 


STS.A 


jnf 


START2 


nov 


B0 # tSH0riE5*» 


nov 


O.9R0 


J87 


START2 


J 86 


STARTS 


CALL 


RES04 




START2 



04 response 1* not exist .return. Mlwn 
0« rtfponii IS not e*'I*t.r„*t it*tus * return- 

Send to D»t*_Proc«S3or 
return »ein routine 



PE C £T : HOV P,2,«90 

nOV* P3,»01 

CALL PESOUT 

jnP STAR TO 



Send resMWt before r* 7 et. 



reset 



191 ! 

192 PFPL: 
193 

194 

195 

19* ; 

197 

193 

1 9° 

200 

£01 

202 

203 ; 

204 

203 

206 

207 ; 

209 : 

209 PS: 

210 

211 

212 

213 



Reftd power detect lint 



nOVT 

QHL 

MOV 
novo 

SWAP 
OPL 

nov 
nov 
nov 
nov 

CALL 
CALL 

onp 



nov 
nov 

ORL 

nov 

CALL 



A.P6 
A,40FH 
R3.A 
A.P7 

A 

A.P3 

RO, iPWRDET 
£R0,A 
P£.*01H 
R3,»02H 

RE SOU T 
PS 

STARTS 



PO, 1PURDET 
A.9P0 

A,»11 OOOOOrtE 

R2.A 

PURCHX 



Read ECU Address > 
p 0 Mtr detect 7 2 10 

power detect - - 4 
5. ECU Addre»y 

14 - - pnuer det. ~ 3 



2 bvte send to d»ta processor- 
Send to D«t»_Proc«»or 
Csll subscrivers power cneck 

set power detect line all high' 



. i • subjcrivtr power on 

: . For Subscriber thit powered off * 



216 
217 
218 
219 
220 
221 
222 
223 
224 
223 
226 
227 
223 



Change Tuner Frequenc** Change 



CTFC: 



nov 
nov 

CALL 

nov 

XRL 
J2 

nov 
nov 

ADD 
JC 



RO.fCHAWEL 

R3.»03H 

IKPCOn 

A,»0FFM 

A,R3 

START4 

R0,t CHANEL 
A,ORO 
A,t-06H 
START2 



Stored M * 9 r - converttr number 
Error - input dsta is invalid one. 

\ Error - Drop number Is invalid. 



9 
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FILE: DR0F7_RST tUEHAFA HE»-»L£T T-P*CrAPD: 90*1 ftfi«»bl*r 
LOCATION OBJECT CODE LINE SOURCE LIME 



0167237 







229 








00C6 


3466 


230 




CALL 


TUMEP 


00C8 


BA03 


231 




MOV 


P2,t03H 


ODCA 


BB02 


232 




MOV 


P7>«02H ; 


0 OCC 


B82I 


233 




MOV 


P. 0 , tCHAHEL 






234 








OOCE 


34FC 


233 




CALL 


PESOUT ; 






236 








OODO 


0449 


237 




JHP 


STAPT2 : 






238 












239 


















00D2 


3C 


24 0 


ALLLHT : 


movd 


P4 # A : 


00f>3 


BACO 


241 




nov 


R2.S0C0H 


0OD3 


34AE 


242 




CALL 


SELECT ; 


00D7 


83 


243 




PET 








243 




c*nd Menace *o D**- icc * 


0OD9 


344C 


246 


FINDS*: 


CALL 


WAIT 84 ; 


OODA 


B826 


24? 


~MTD: 


MOV 


PO , •SHDMES* ' ; 


OODC 


FO 


248 




MOV 


A 9P0 


OODP 


F2D8 


24? 




JB7 


FIND84 » 


DODF 


D2E3 


230 


SflTDO: 


•J66 


SMTDl ; 


OOEt 


34 ID 


231 






PES 04 






232 








00E3 


23i o 


233 


SMTDt : 


MOV 


M t "* V V V 1 WW WD 




on 


2^4 




MOV 


STS»A ; 


0 0E6 


C8 


233 




DEC 


PO 


vDr r 


BBA4 


236 




MOV 


R3.»002H 


00 £9 


3410 


237 




CALL 


IHPCOH ; 


OOKB 


FB 


238 




nov 


A.P.3 ; 


OOEC 


D3FF 


23? 




XRL 


A . ■ OFFH 


ft neg 

pott 




ft 




si: 


5TAPT4 






261 








OOFO 




262 




MOV 


RO.ISHDME?*! 


OOFZ 


r 0 






nov 


A.OPO 


n 

wpr 3 


HB 






nov 


R3.A ; 














00F4 


03F? 






ADD 


A,«-7H 




E6F A 


267 




JHC 


SMTD4 


00KB 


24 38 


268 




JMP 


SMTD2 






269 








OOFA 


18 


270 


SHTD4 t 


INC 


RO ; 


noFp 


341 0 


271 
272 




CALL 


IHPCOPI 


OOFD 


FB 


273 




MOV 


A , R3 


OOFE 


03FF 


274 




XRL 


A.40FFM 


01 00 


c&ra 


273 






STAPT7 






276 












277 






co»»*nd set ro'jtifi 


0102 


B827 


278 




MOV 


R0.*SMDMES+; 


01 04 


B924 


279 




nov 


R1.ISU8ME5 


0106 


FO 


280 




nov 


A, PRO ; 


0107 


33F8 


281 




ANV 


A.tOF8H 


0109 


77 


282 




RR 


A ; 


01 OA 


77 


283 




RP 


A 


01 OB 


77 


284 




RR 


A 


otoc 


A« 


283 




nov 


R2,A > 



Charging frioucncv 

Send to Djta_Proc«ssor rjiponft " 03 
riturn main rout mm. 

Select e subscriber 



if 84 Cnt» is «xirt*th«n send it ** t* st a_ p — ;-c« f 

Sec that buffer for 04 co»n>anj u empv* 
If buffer ts full. then this routir-i wilt 

fc»" sending to device by mt- rout in* 
Send 04 rmwpont* ».o Data PTC*f*or 

5*t 04 co*»*nd buff" 



input 2 b*»t* ' dt"1c« ID , BYTE COUNT * 



5c* the number of r«nd bvtti 

for «ta processor 



If BYTE COUNT it greater than 6 

".hen.inout data was aborted . 
abort coftt*nd ' illigal nturn ) 

input n«f*>9« d»t a 



command .address 

Sub. ttfStpc for intr. 



196 



FILEt DR0P7_f>ST:UEHftPft 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD: 804 1 A**«mt>ler 
SOURCE LIME 



0167237 



01 OP 
01 OF 
01 1 1 
0112 
0113 
0114 
01 16 
Oil 7 
0118 
0119 
01 IB 
OMD 
011E 



D31F 

C620 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

31 

A1 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962 A 
0128 BD04 
012A CD 



0128 0449 

012D B102 
0I2F 24 IF 
0131 23F0 

0133 31 

0134 47 
0133 Al 
0136 241F 

0138 6040 
01 3 A 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 
0142 
0143 
0144 



1 1 
II 
1 1 



286 


XRL 


A, tlFH 


287 


JZ 


EXPAND 


288 


nov 


A,R2 


289 


CLR 


C 


290 


RRC 


A 


291 


ADD 


A,KFNCTBL 


292 


hovp 


A.9A 


293 


MOV 


?P1 . A 


294 


nov 


A, R2 


293 


JBO 


ODDFHC 


296 


nov 


A,»0FH 


297 


ANL 


A,9PI 


298 


riov 


«R1,A 



SUBCOM t MOV 
MOV 
ORL 
MOV 



299 
300 
301 
302 
3 03 
304 
303 
306 
307 ; 
308 
309 
310 

311 SET.P.5: 

312 ; 

313 ; 
314 
313 ; 

316 EXPmND: 
317 

318 OLOFHi*.: 

319 

320 

321 

322 

323 ; 

324 3MTD2: 
323 
326 
327 

328 : 

329 ; 

330 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL: 
333 

336 
337 
338 
339 
340 
341 
342 



RO,#SNDMES+l 
A. PRO 
A,«OCOH 
5R0, A 



Set "4 Buffer full < active 



count down R5 ' Count tin** «hlCh 04 co»»»r,d ocured 



HOV 
4HZ 
MOV 
DEC 



a.p; 

SET.R3 

R3,»C0UHT_P.3+1 
P3 



JMP 


START2 


MOV 


8P1 ■ #02H 


JMP 


SUBCOM 


MOV 


A,»0F0H 


ANL 


A.9R1 


SWAP 


A 


MOV 


9R1 ,A 


OMP 


SUBCOM 


MOV 


BP0,#4PH 


.JMP 


START2 



*:*p»nd command is fi"ed 
;end to depict 



Set statuf " bufrtr emp«H' 



Kind of function define t*bl« 
number of command »re as follOM- 

I device centorl 

2 rend device data 

3 read device information 

command number 



Spactf i«d 



D8 


23H 


; 1.0 


DB 


22H 


: 3.2 


DB 


22H 


: 3,4 


DB 


2IH 


; 7,6 


DB 


32H 


; 9,3 


DB 


32H 


; B# A 


DB 


1 1H 


: D.C 


DB 


11H 


; F, E 


DB 


11H 


: it.10 



device control 



017A 044D 



017C BBFF 



343 


DC 


22H 


13,12 


344 


OB 


22H 


13. 14 


343 


DB 


22H 


• 17.16 


34 6 


D6 


2ZH 


19, 18 


347 


DB 


33H 


: 1B,IA 


348 


DB 


33H 


: 1D.IC 


349 


DB 


33H 


; IF, IE 


330 






; other 











197 

FILEt DR0P7_RST:UEHAFA HEULE T T-PACKAFb : ?04l Assembler 
LOCATION OBJECT COPE LINE SOURCE LIME 



0143 22 

0146 22 

0147 22 

0148 22 

0149 33 
D14A 33 
014B 33 



01 4C B82D 
014E BB01 
0130 3410 

0132 FB 

0133 D3FF 
0133 C67A 

0137 B8SD 
0139 FO 
D13A 3307 

oisc ad 

01 3D AC 
013E FO 
0I3F F272 

0161 34BC 



0163 
0t63 FC 
0164 AB 
0163 FO 
0166 P276 

0168 34C0 

016ft 

M6A BA03 
016C BB02 
01 6E 34FC 
0170 0449 

0172 34B4 
0174 2463 

0176 34C* 
0178 246A 



0167237 



vend data 
n • 1 



n to device 
to 3 



read device information 



send da* » 



SPC1 : 

; 



332 ; 

333 ; 

334 SFC: 
353 
356 
337 : 
338 
339 
360 
361 : 
362 
363 
364 
363 
366 
367 
368 
369 : 
370 
371 

372 ; 

373 SPCCOn 
374 

373 
376 
377 
378 ; 
379 
380 
331 
382 : 
383 
384 
383 
336 

387 ; 

388 SPCO 
389 
390 ; 
391 
392 
393 
394 
393 

396 ;§•««* 

397 ; 

398 ; 

399 CHCFAL 



Subscriver power control & Sub*criver Switch Control 



SSCO: 

SSCCOK: 



SSC1 : 

; 
s 

START7 : 



MOV 
MOV 
CALL 

nov 

XRL 

jr 
nov 

MOV 
hML 
MOV 
MOV 
MOV 
OB 7 

CALL 



MOV 
MOV 
MOV 
JB 6 

CALL 



MOV 
MOV 
CALL 
OMP 

CALL 
JMP 

CALL 
JMP 



R0,«SUBPUR 

R3.I01H 

INPCOM 

A, A3 

A,#0FFH 

START7 

RO. tSUBPMp 

A. 9R0 

A , t 07H 

R3 , A 

R4 , A 

A,»R0 

SPCO 

PWROFF 



A,P4 
R3 , A 
A,9R0 
3SC1 

CABLE A 



R2,»05H- 
R3.002H 
RESOUT 
START2 

PWROH 

spccom 

CABLEB 

ssccon 



input 

Check Error indicator 

Drop Number 

bit 7 equal 1- power on 0- power off 

Resteer** Converter Number 

bit 6 equal i- jel. cable a 
0- rcl. cable B 

Send response * 03 tt 

po — suepwR 



JMP START4 ; 

Define prop Poll Sequence > 
MOV R3,tOFFH 



198 



FILE! BI»0P7_PSTsUeHAPft HE«L? TT-p.lCKt.PP : 9941 AlM»M«f 
LOCATION OBJECT COPE LIME SOUFCE LIME 



0167237 



01 7E 


B3 


' 400 




PET 








401 








0I7F 


B831 


402 


3DPS: 


rtov 


RO,*DRFPOL 


0151 


BBQ3 


4 03 




nov 


P3.«03 






4 04 


: 






0183 


3494 


403 




CALL 


CHANCE 






4 06 


J 






0189 


FB 


4 07 




nov 


A,R3 


0186 


D3FF 


4 08 




XRL 


A . #0FFH 


01 88 


C67A 


4 09 




JZ 


START7 






410 








018ft 


BA07 


41 1 




nov 


R2, K07H 


018C 


BB01 


412 




nov 


R3, H01H 


01 BE 


34FC 


413 




CALL 


RESOOT 


0190 


0449 


414 




jnp 


START2 






413 


* 






0192 


0450 


416 


START? : 


jpip 


START3 






417 








0194 


0694 


418 


CHAKGF : 


JHIBF 


CHANGE 


0196 


767C 


41? 




JF \ 


CHGFAL 


0199 


22 


420 




IN 


A.DBB 


01?? 


AO 


421 




nov 


?R9, A 


01 9A 


72B3 


422 




JB3 


HOPOL 






423 


j 






019C 


47 


424 


RETPOL • 


SWAP 


A 


01 9D 


18 


423 




INC 


RO 


01 9E 


AO 


426 
427 




MOV 


8P0, A 


01 9F 


18 


428 




INC 


RO 


omo 


EB94 


42? 




DJMc 


R3 .CHANGE 






430 








01 A2 


D6A2 


431 


POLMOt* : 


JN1BF 


POLnOD 


01 A4 


767C 


432 




JFI 


CHGFAL 


01A6 


22 


433 




IN 


A, DB8 






434 








Ot A7 


2A 


433 




XCH 


A , R2 


01 A8 


B?31 


436 




nov 


R1 ,#DPPPOL 


01 AA 


F1 


.437 




MOV 


A, API 


01 AB 


AO 


438 




nov 


9P0, A 


01 AC 


2H 


43? 




:xh 


A.R2 






44 0 








OIAD 


34C9 


441 




CALL 


SETP7 






442 








01 AF 


C8 


443 




DEC 


PO 


01B0 


FO 


444 




nov 


A.9R0 


01B1 


4330 


443 




ORL 


A . «80H 


01 B3 


AO 


446 




nov 


9R0. A 






447 








01 B4 


83 


448 


CHCEHD : 


RET 








449 












430 








0tB3 


2A 


451 


MOPOL : 


XCH 


A,R2 


01B6 


FB 


452 




nov 


A,R3 


01ri7 


D303 


433 




XRL 


A«f03H 


01 B? 


C6C1 


434 




jr 


RETSTP 






435 








01 BB 


C8 


436 




DEC 


RO 



Ch«ng* Drop poll »*C format 
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FILEi DR0P7_RST:UEMAPA HE«L c^T-FaCKARO : 3041 ftfj«»M«r 

LOCATION OBJECT CODE LINE SOURCE LIME 

016C PO 
01BO 4330 
01BF AO 

01CO 18 

01C1 2A 
01 C2 249C 



01C4 n 
01C3 53DF 
01C7 Al 
01 C8 83 

01C9 D3FF 
01CB B91F 
01 CD 96C4 

OlCF Ft 

01D0 4320 

01 D2 A1 

01 D3 83 



0104 D6D4 
0ID6 76FA 
OtDe B838 
01 DA 22 
01OB 5307 
01 DD A6 
01 DE AC 
01OF C6E7 

01E1 F8 
01E2 0303 
01 E4 A3 
Pit*?- EBE1 

01K7 BB03 
01t*9 541 ft 
01 EB FB 
nice D3FF 
01 EE C6FA 

01F0 BA08 
OIK? BB02 
0IF4 B804 
0IF6 34FC 
01F8 0449 

01 FA 0440 



0167237 



437 




nov 


A, (PRO 


438 




API 


A , 18 OH 


*39 




MOV 




440 


; 






461 




i ur 


RQ 


462 


i 






463 


RETSTP : 


XCH 


A » P2 


464 




1MB 


PFTPDI 


465 


i 






466 






API 


467 




MOV 


468 




AML 


A, • 1 1 01 1 1 1 1 £ 


469 




mov 


<?R1 . A 


470 




RET 




471 








472 


SETP7: 


XRL 


A,»0FFH 


473 




WOV 


Rl ,i3l 


474 




JH2 


RN0P8M 


478 








476 




MOV 


A, 9P 1 


477 




OPL 


A j 4 001 000008 


473 




MOV 


9P1 ,A 


479 




PET 




480 


; 






481 








482 









483 
484 : 



Define De-ice Poll Siautncc 



483 








486 


SDEPS : 


JNIBF 


SDEPS 


487 




JFI 


STARTS 


488 




MOV 


RO,#DEVPOL 


489 




IN 


A ,DBB 


490 




ANU 


A,«07H 


491 




MOV 


R3.A 


492 




MOV 


R4 , A 


493 






SDEPS1 


494 








49? 


SDEPS0: 


MOV 


A.PO 


496 




ADO 


A,»03H 


497 




MOV 


RO. A 


498 




DJN£ 


R3.SDEP5 0 


499 








500 


4oEr$1 : 


MOV 


R3,»05H 


301 




CALL 


INPCOM 


502 




MOV 


A,F3 


303 




XRL 


A, • OFFH 


304 




JZ 


START8 


303 








506 




MOV 


R2,t08H 


307 




MOV 


R3, »02H 


308 




MOV 


R0,*04H 


309 




CALL 


RESOUT 


310 




-JMP 


STARTS 


311 








312 


STARTS: 


OMR 


START4 



FILE i DR0P7_PST 
LOCATION OBJECT 
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t IJEHAPA HEWLETT-PACKARD: 80-U A*r«»bl*r 
CODE L INE SOUPCE LI HE 



0167237 







314 




Response Output 


P 






(MFC 


86FC 


315 


RESOUT : 


JOBF 


RESOUT 






Check olut buffer full ■* 




01FE 


95 


516 




CPL 


FO 










01FF 


FA 


317 




MOV 


A P R2 










0200 


02 


318 




OUT 


DBB * A 






' r output . CoiM&sn-d . . - ■ 








319 
















0201 


CB 


320 




DEC 


R3 










0202 


FB 


321 




MOV 


A,R3 














522 


: 














0203 


C60D 


323 




JZ 


RE SEND 






Connnarrd on 1 y 








524 


; 














0203 


8603 


323 


RE r- CUT : 


JOBF 


RESCNT 










02 or 


83 


326 




CLP 


FO 










0208 


FO 


5*7 




MOV 


A,?R0 






output . data...- 




020? 


02 


528 




OUT 


DBB. A 








02 OA 


18 


52? 




INC 


PO 










02 OB 


EBOE 


330 




DJH2 


R3 . RESCN 1 










020D 


83 


531 


RESEND : 


RET 












02 OE 


44 05 


332 


PESCM1 : 


JMP 


PESCNT 














333 




















534 
























input 


command »nd 


dsta 








536 


















537 




PO 


responi? 


D 


at a head address 








338 




r>? 


Bvtes •>♦' 


input data 




0210 


D610 


539 


1 HP COM : 


JHIBF 


INPCOM 










0212 


761 A 


34 0 




•»F1 


1NPEND 






coreraing data is: not a *i;**w&ar.d 


0214 


22 


541 




IN 


A, DBB 






< * input 




0215 


AO 


342 




MOV 


ARO,A 






Store Data 




0216 


18 


343 




INC 


PO 










0217 


EB1 0 


544 




DJN2 


R3. INPCOM 










0219 


83 


545 




PET 












021 A 


BBFF 


346 


INPEMD: 


MOV 


R3, *0FFH 






P3**>ffh 




021 C 


83 


547 




PET 








da* a failure 








548 




















349 




















550 




















551 




rcspons 


e O'Jtput rout ins 








532 




















553 
















021D 


FO 


354 


PES 04: ' 


MOV 


A.*PQ - 










021E 


C62F 


553 




J2 


S01 






: error v»»= b a-p« 








336 




















557 




ADD 


A » *— 7 














338 




JC 


Z 04 END 














359 
















0220 


FO 


560 




MOV 


A,AR0 










0221 


0307 


561 




ADD 


A,*03H 






: * Device ID command- . PYTE 


COUNT 






562 


; 














0223 


AB 


563 


SD2: 


MOV 


R3,A 










0224 


BA04 


564 




MOV 


R2,#04H 










0226 


8825 


565 




MOV 


R0,#SNPMES 










0228 


34FC 


566 




CALL 


PESOUT 














567 


: 














0226 


BB26 


568 


S 04 END : 


MOV 


RO,«SNDMES+1 








022C 


B040 


56? 




MOV 


AR0.H4OH 






clear iM response for ns* t 


data J 


022E 


83 


370 




RET 













LOCUTION OBJECT COPE LINE SOUPCE LINE 



201 
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371 














572 










022F 


2304 


373 




MOV 


A . • 004M 


: Error »*53#0« 


0231 


4423 


374 




JHP 


SD2 








573 


, 


























376 
















i 










373 


t 








0233 




37? 


RE? c4 '- 








0233 


B837 


380 




MOV 


Ft v * * 




0233 


FO 


381 




MOV 


A • API) 




0236 


F247 


3S2 




*JB7 


cur. Oi 
tut' 








583 










0236 


C648 


384 




•ii 


F84FAL 


9 1 1 1 1 J a In a I n I v . I. ' ii ;nc . 






383 










023A 


FO 


386 




MOV 


a dp n 




0236 


0303 


587 




ADC* 


A , *• 03H 




023D 


AB 


388 




MOV 


R3 , H 


: ? y E'"»*TE COUNT V or r,onij 






599 










023E 


C8 


590 


F*?JEPP; 


DEC 


RO 


* 






3?1 










023F 


ba84 


392 




MOV 


P2 * #S4H 




0241 


34FC 


593 




CALL 


PET* OUT 








394 










0243 


B837 


595 


534EHC' * 


MOV 






0243 


B080 


396 




MOV 


9RQ . •OSOH 


1 _ TE » J ^ ^ *t *™ l * 3 <I ' ■ '.J 


0247 


83 


397 


END 84 * 


PET 










398 














399 










02-18 


8804 


69 0 


F84FAL : 


MOV 


R3,»04 




024A 


443E 


601 




JMP 


FS4£pp 








602 










024C 




603 


«ATT_34: 








024C 


FD 


604 




MOV 


A.R3 




024D 




6**3 




■)HZ 


WA I T_END 


• If FT- = 9 then Joc^ 34 buffer 


024F 


3433 


606 




CALL 


RES_S4 


xervl 84 contkftn^ 


0231 


8D03 


607 




HOV 


F3.. •COUNT_F5 


initial ir» P? • c«unt «r 


0253 




608 


UhI t END 








0233 


83 


609 




* PET 
























610 










02 "34 


8820 


611 




MOV 


PO. ipwPX-ET 


D o***r [*€»*ct Im? i rvi ► j 5] i r it : : **• 


0236 


BOCO 


612 




MOV 


9F0 . tOC^H 




0238 


1 4AB 


613 




CALL 


p-= 




023A 


83 


614 




PET 










613 














616 
617 




mam C h # r. g e Corner ^ v~ *r *■ o pa 5 ^.m »^^== ^ ^ = = t 






618 










023B 


BAFE 


619 


BITtEL: 


MOV 


R2,»0FEH 


F2: Drop CL-nw#'"Ur M»*tb. 


023D 


FB 


620 




MOV 


A,R? 


F2- Bit ps^.em * **ctiw4 Low • 


023E 


C663 


621 




JZ 


COHO 


*! ■ S» : Converter 3 


0260 


FA 


622 




HOV 


A,P2 


1111 on i B 


0261 


E7 


623 


TUNLP1 : 


PL 


A 




0262 


EB61 


624 




DJNZ 


P3,TUHLF1 




0264 


AA 


623 




MOV 


R2, A 




0263 


83 


626 


CON Or 


PET 










627 
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6&3 










629 










630 






Change Tui 




631 










632 


: U**d 






633 


; 


— — 


Indicate Chanr.. 




634 


: P? 




Converter *r-ele' 




633 


; F~ 


— — 


UoK ing 




636 










637 










638 








026b B8«.l 


639 


TUMER : 


nov 


RO.tCHAUEL 


0268 F0 


64 0 




MOV 


A.9P0 


026? AB 


641 




MOV 


R3.» 












D26A 5^vB 


643 




CALL 


BITSEL 




644 








026C 6623 


643 




nov 


R0,#CHftHEL >2 




646 




nov 


P3.«or 


0270 34BF 


647 


TUNL P3 : 


£ALu 


OATOUT 


0272 EB70 


648 




DJNZ 


P3.TUHLF3 




AdQ 
o *♦ r 


* 






0274 F0 






MOV 


-ft, 3RD 


0273 E7 


631 






A 


0276 AO 


632 




MOV 


B R 0 .. A 






* 






0277 C8 






DEC 


PO 


0278 B808 


635 




MOV 


P3.(»oe 


027ft 348F 


656 


TUHL p i : 


CALL 


D«TOUT 


027C EB7A 


657 




DJNZ 


R3 • TUHLPS 




638 








027E 1 8 


659 




IMC 


Pd 


027F BB03 


660 




MOV 


P3.t05 


0291 5*or 


66 1 




CALL 


DmTDijt 


0233 EB81 


bo* 




DJN2 


R3,TUHLF-a 












0283 23 OA 


too* 




MOV 


A.4L0DDmT 


028? 54A5 


665 




CALL 


PULSE 




666 








028? 2301 


667 




MOV 


A, iDAT_0 


023B 3C 


668 




MOVD 


P4 . e ~- 


023C 54 AC 


669 




CALL 


$ ELECT 


028E 83 


670 




RET 




029F 97 


671 
672 


DftTOUT : 


CLR 


C 


0290 F0 


673 




MOV 


A, 9*0 


0291 F7 


674 


CICLE0: 


RLC 


A 


0292 AO 


673 




MOV 


9R0 A 


0293 2309 


676 




MOV 


A.HDAT.J 


0295 3C 


677 




MOVD 


P4,«- 


0296 F69B 


678 




JC 


DATA! 


0298 2307 


679 




MOV 


A,*07H 


029* 9C 


680 




ANLP 


R4.H 




681 








029B FA 


682 


DATA1 : 


MOV 


A , R2 


029C 39 


683 




0UTL 


PI, A 


029D 23FF 


684 




110V 


A , iOFFH 



opn — Conner **r number 

l?F -fj — M*in Counter 2 bit* 
Hbsrf on-: bi* in 9P« 
apo — Main Counter H 

Swallow counter 
'.oad pulse 
CI««r D>M 



D a t » £ FuWc 1 1 on £« t D a t a 

if output data 0 
then invert a data 
that rccentru •jutcu*'* 
S-elect hi ch 
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0167237 





683 




OUTL 


PI j A 




686 










637 




CALL 


CLOCK 




688 








02A2 83 


639 




RET 






690 








0ZA3 fcJWf 


691 


CLOC* : 


HOV 


A.aCLK'D&T 


02A3 3C 


69* 


PULSE: 


novo 


P4,H 


02A6 FA 


ft I*<3 




MOV 


A.P2 




694 




OUTL 


PI , A 


n?AR 23FF 


693 




HOV 


A, tOFFH 


02AA 39 


696 




OUTL 


PI » A 




697 










693 




HOV 


A , • 07H 


02AP 9C 


69? 




mNLC' 


P4,A 


02AE FA 


7 00 


SE.Lt CT : 


HOV 


m, R2 




701 




OUTL 


PI .A 


0230 23FF 


702 




nov 


A> #0FFH 


0232 3? 


TAT 




OUTL 


PI , A 


0233 93 


704 




RET 




703 






0204 23 DC 


T fl » 




nov 


h , UPMRC'T t 


0286 3C 


^ A™ 

• U* 




novo 


P4 . M 




708 


* 






0237 343B 


TflO 
» V7 




CALL 


BITSEL 


0299 S4AE 


i 1 V 




CALL 


SELECT 


D2BB 83 


71 1 




RET 


A * 4PMRC>T 0 


02BC 2304 


» 1 


PMPQFP * 


nov 


02BE 44B6 


— | -7 
■ 1 




jhp 


CONCOH 




714 








02C0 2303 


713 


CAttEA: 


nov 


A,#CmBL„* 


02C2 44B6 


716 
717 




JMP 


coHCon 


02C4 230B 


718 


CABLES: 


nov 


A,«CA8L_B 


D2C6 44B6 


719 




JHP 


cohcoh 




720 








02C3 2300 


721 


pup^ : 


nov 


A j •DETOAT 


02CA 3C 


722 




novo 


P4 . A 


02CB 


723 




CALL 


SELECT 


C2CD 33 


724 




»ET 


END 


725 







S*l*ct Lew 



Clocl High 

c *lec* high 

:-OeC* high 
- ched* 



Select RF cable A 
Stlcc*. PF cab It B 
P ■>••«* r Ch*ct 



Errors* 0 
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FILEt AKItSKIGI * * HEWLETT-FPCKPPD : 9048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



1 

2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
13 
IS 
17 
t8 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
30 
31 
32 
33 
54 
33 
36 
37 



8048* 

Last Ver .CAKI > 



Drop Proce**or C 8042 > 
timer interrupt routine. ver 2.2.1 

( Hot ver. 3 + 04_An by Hideo Shigihara. 

s\sssss\sss\\\sss\ss\ssss\s\ssssss\\ss\s\x\\sss\ss\\ssss\s\\ss\\\ 



***** ffi 

***** P2 
***** R3 
***** R4 

R5 
R6 



***** 



SS 

ss 
ss 

SSXXSSSSSSSSSS' 

ss 

SS ***** R0 

s\ 
ss 
ss 

Sv 

SS 

ss 
ss 
ss 
ss 

SS 
SS 
SS 
SS 
SS 
SS 
SS 
SN 
\\ 
S\ 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 



— - Register bank 1 

\XSSXS\SSSSV.\\\X\\S\\SX\\S\SSSSSSSSSSSSSSX\X\S' 

Working rcsifter. ***** 

Working rvsister . ***** 

Data fbiti counter. ***** 

Transmit or receive data buffer. ***** 

Current access drop »ap address. ***** 

Current access device »ap address. ***** 

VLP flags. ***** 



\S 
S\ 

ss 

.SXS 

SS 
"SS 
SS 
SS 
SS 
SS 

\s 
**.s 

SS 



R7 



<bit0> 


9 


Error counter 0. 


c biti > 




Error counter 1 . 


Cbit2) 


* 


Error counter 2. 


<bit3 >• 


m 


Ho used. 


r bit4 > 


a 


No used. 


Cbit3> 


s 


rio used. 


<bit6-> 


a 


RCK flag. 


<bit7> 


* 


— - No used. 


: Polling 


flag 


Cbit0> 


m 


Peturn wait flag 


Cbltt > 


m 


No request flag. 



ss 

S*\ 



SS 
SS 



s\ 

SS 
SS 
s * 

ss 

SS 
SS 
SS 

\s 
\s 
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0007 6400 



<0024> 
<0023> 
<0026> 

<oos?> 

<003i> 



58 




<blt2> ■ 


Only 04 f 1 ag , 




\N 


39 


; V* 








W 


60 


J\\ 


'bit3> 


Mo uffed. 




\ \ 


61 


;\\ 








\\ 


62 


;\S 


<bit4) 


R . R or priority 


f lag< device > . 


\\ 


63 


jV* 








\ * % 


64 


;S\ 


<blt3> 


R.R or priorjtv 


flag< drop * . 




63 


i\\ 








V\ 


66 


;\\ 


<blt6> 


First drop eelect 


flag. 


\\ 


67 


;V* 








v% 


68 


1\S 


<bit7> 


Response flag. 




\\ 


69 












70 


j \V\W\\\\ 


V\ X S '% \N\\\ \ N *- 




. \ '*. N \ \ *."*.*% V . W W * 





71 s 

72 ; 

73 ORG 07H 

74 i 

73 j 333333333 33331 333333333 3 33 3 33 SECCCttCttCUCCUCCCltrCttCt EEC (CX EC 

76 ; N | | | | II M 1 1 II It I II I I I If II I 11 M 1 I I II II I M I I I 1 1 I I I I I I I I I It I I I I M M 

77 i 

78 S TlhER INTERPUPT ROUTINE. 

79 J 

30 , 1 1 | H | I I I 1 1 1 M I i 1 1 I Itl 111 IM I I I I 1 1 1 I I I I I II I I H I ! 1 I I I I M ! I I I I I ! I I t 

8t j 

82 JHP HETIT 

83 ; 

84 2)33333 3 33333>13)3333333)333333CCtICCCCCCC[CtCCC[CCCCtCCCCCCCCCrCC 
83 j 



3* . 

87 j 

38 ; 

39 SDMSCK EOU 24M 

90 ; 

91 | 

92 SOMSCH EOU 25H 

93 ; 

94 1 

95 SDKSC1 EOU 26* 

96 ; 

97 ; 

98 SDftSGC EOU 27« 

99 ; 

100 ; 

101 DRHAPO EOU 31* 

102 ; 

103 ; 

< 0036"> 104 DRHAP3 EOU 364 

103 ; 

106 ; 

<0037 N 107 DRMAPH EOU 37H 

108 ; 

1 09 I 

<0038> 110 DVN10 EOU 39H 

111 ; 

112 i 

<0030> 113T»VHtl EOU 3DH 

1M ; 



:Submessage for device response. 
< Command only ,UR or RD data. > 

; 04 command buffer C I p.; 

: 04 command buffer < bvt« count. 

; 04 command buffer • command. ^ 

;Drop polling map * 2*.0 > 

it'too polling map • 2 . 5 ^ 

;[»rop polling map < £.H > 

; Device polling map ( 1.0.0 > 

: Device polling map 1.1.0 > 
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FILE: AKliSHIGI HEWLETT -PACKARD : 8048 Assembler 

LOCATION OBJECT CODE L I HE SOURCE LIME 

U3 ; 

<0042> 116 DVI112 EQU 42H ;Deviee polling map < 1.2.0 > 

117 ) 
1 18 ; 

<0047> II? DVMI3 EQU 47H ;Device polling map ' 1.3.0 > 

120 ; 
121; 

<004C> 122 DVHM EQU 4CH :Devic« polling map < 14.0 > 

123 j 

124 t 

<0031> 123 DVM15 EQU 31H :D*vice polling map < 1 5.0 * 

126 ; 

'27 r ^ . 

<0036> 128 RE84H EQU 36H csift^nd buffer; ID . * 

129 ; 

130 ; 

<0057> 131 RE841 EQU 37H ;34 command buffer < byte count. J 

132 1 

133 ; 

<0058> 134 RE84C EQU 58H ;84 command buffer / data 0. > 

135 ; 

136 ; 

<003D> 137 TXBUF EQU 3DH ;Transmissi^e data buffer. 

138 J 

139 t 

<003E> 140 DEI1AP0 EQU 3EH ;Device polling map 2.N.0 >. 

141 ; 

142 j 

<0063> 143 DEMAP7 EQU 63H ;Device polling map < 2.H.7 >. 

144 j 

143 ; 

<0067> 146 DEMAPH EQU 67H ; Device polling map < 2.N.H >. 

147 ; 

148 > 

<0068> 149 LAV1 EQU 63H ; Indirect addressing data buffer, 

130 ; 

131 ; 

<006?> 132 AMSPAR EQU 69H : Parity flag . 

133 ; 

134 ; 

<006A> 155 POLING EQU 6AH - : Current acces* device 3. drop 

156 ; number- set buffer. 

137 ; 

<0 06B> 158 CMTBY EQU 6BH :Sutc counter for P.x or Tx . 

159 ; 

160 ; 

<Q06C> 161 SAVDRP EQU 6CH ;Drop number »a"e buffer. 

162 ; 

163 ; 

164 ; 

163 ; 

166 ; 

167 ORG 300H 

168 i 

169 J " 

170 j 

171 ; 
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LOCATION OBJECT CODE LINE SOURCE LINE 



















173 


( 






0300 


2F 


174 


NET IT : 


XCK 


A*R7 : J'jmpIhq addrcf i s«t . 






• 73 


I 






0301 


05 


176 




SEC 


RBI ;Rc.Qirtsr bank change , 






177 


i 






0302 


0303 


1 70 




ADD 


tHtuin : moirecv sgoreff ing Jump, 


0304 


63 


179 




JNPP 


9A ; 






180 


% 










101 


; 










102 












183 


i 










184 






















183 












186 








* 




187 


i 










188 


; 






03 OS 


2327292820 


189 


NEGIHt 


DB 


O0, A1 , A2 . A3, A4, A3, A6, A7 






190 


; 










191 


; 






03 OD 


3337393B3D 


192 




DB 


AS, B?,Bl 0.C! ! .C12,C13-,C14,C13 






193 


; 










194 


i 






0313 


4347494B40 


193 




08 


C16.C17.C18 .C19,M0.D21 .022.023 






196 


* 










197 


1 






0310 


3337393B3D 


198 




DB 


024 , 023 , D26 . 027 , 023 . E29 . E30 , F3 1 






199 












200 












201 












202 
























203 












204 


niimiumm 


1 1 1 1 1 M 1 1 1 1 t II 1 1 M 1 i 1 1 1 1 11 II 1 ! 1 1 1 I ! 1 1 1 1 1 I M 1 I 1 1 M 






205 


• I 










206 




JUNP TABLE FOR TIMER INTERRUPT. StSSSSStSSSS 






207 


i\ 










208 


i\ 




< INDEX > 






209 


1 1 






0323 


64 9 A 


21 0 


AO: 


jhp 


CPCltO ;l»03 : Conditional pell command 






211 


M 




S«t £ start bit Tx routjn* 






212 


M 


C L.No 


423 3 " 






213 


; 1 






0327 


64E3 


214 


A1 : 


JNP 


DWB0 :C«U : Tr«n«iy5i«e data Tv 






213 


t\ 




routine . 






216 


;t 


I L.No 


319 3 






217 


;| 






0329 


64B3 


218 


A2: 


JHP' 


NIOO :t»2J : ne?*ao,e indicator bit Tx 






219 


it 




r out- ine . 






220 


il 


C L.No 


436 3 






221 


;l 






032B 


64FE 


222 


A3: 


JNP 


PALBO ; C#33 : Last bit of t r anrmissi w e 






223 


;l 




data Tx rout-in* . 






224 


M 


C L.No 


336 3 






225 


ll 






0320 


6463 


226 


A4: 


JNP 


NTNINT- ;C443 : Drop selec*- start bit T. 






227 


'1 




routine . 






228 


Jl 


C L.No 


333 J 



208 



0167237 



FILE i AKItSHIGl 



HEWLETT-PACKARD I 9048 Assembler 



LOCATION OBJECT CODE 


LINE 


5 


OURCE LINE 








229 


I 1 






.1 l w J • 


032F 841ft 


230 


A5: 


JMP 


PARBT 




231 


t 1 










232 


i 1 


i L • No 


604 3 






233 


i 1 






;C#63 


0331 8411 


234 


A6 : 


JMP 






235 


; 1 










236 


; 1 


C L . No 


jo3 J 






237 


; 1 






; C • • 3 I 


0333 8439 


238 


A7: 


JMP 


ACK1 




239 


t I 










24 0 


I 1 


C L.Ho 


633 3 






241 


)t 






; i *8 3 


0333 8422 


242 


A8t 


JMP 


RCK 




243 


;l 










244 


1 1 


£ L - Mo 


624 J 






245 


; I 






: I *? 3 


0337 C47F 


246 


B9: 


JMP 


ACK4 


- 


247 


; 1 










248 


1 1 


C L.No 


1456 3 






249 


M 






; C# 1 03 'r 


0339 A4E8 


230 


BIO: 


JMP 


COM04D 




251 


;l 










252 


; 1 


t L.No 


1241 3 






253 


; I 






: C» 1 1 3 : 


033B 648E 


254 


C1 1 : 


JMP 


ICE YD AY 




253 


: 1 










256 


; I 


C L.No 


74 0 3 






257 


; I 








033D 6488 


258 


C12 : 


JMP 


PALK 


: t * 1 2 3 t 




259 


; I 










260 


; t 


C L-No 


814 3 






261 


i 1 








033F 8498 


262 


Ci3t 


JMP 


RSTAT 


; C • 1 33 : 




263 


;l 










264 


* i 


t L.No 


760 3 






263 


i \ 








0341 84A2 


266 


t\4i 


JMP 


PBSET 


: [ at 4 3. : 




267 


; ! 










268 


; I 


[ L.No 


780 3 






269 


; t 








0343 94DE 


27 0 


C15: 


JMP 


ACKOT 


:C#I53 : 




271 


; 1 










272 


;l 


C L.No 


833 3 






273 


; | 








0345 A4AE 


274 


C16i 


JMP 


STCN84 


;t»163 : 




275 


I 1 










276 


;I 


C L.No 


1137 3 






277 


M 








0347 A43A 


278 


C17i 


JMP 


NCKOT 


:C*173 : 




279 


i I 










280 


; 1 


C L.No 


999 3 






281 


;l 








0349 A4BE 


282 


C18: 


JMP 


STGN04 


;[«133 : 




283 


i\ 










284 


>l 


C L.No 


1137 3 






235 


} \ 









: Par i tv bit Tx routine. 



Stop bit Tx routine.* 1 



ACK receive.* ckecfc 
routine - < I > 



RCK receive check 
routine . 



ACK check 4. 

\ disposal of 04 conn and. > 



< disposal of 04 command. 



Start bit Tx. 

CRx routine . > 



<Rx routine . ? 



Start bit erase. 
»*Rx routine . > 



<Rx routine . > 



CRx routine . > 



Stop bit Tx 6. 

continue 34 command data 



<Rx routine. > 



Stop bit Tx 7. 

continue 04 command data 



209 

PILE: AMtSHICI HEWLETT-FaCKrtRD : 9048 assembler 

LOCATION OBJECT CODE LIME 50WCE LINE 



0167237 



0346 


C43E 


296 


C19: 


JHP »CK3 






237 


J 1 








280 


; I 


C L.No 1393 3 






289 


; t 




034[r 


A4D4 


290 


02 Oi 


Jflp cono4 






291 


; I 








292 


; 1 


C L.NO 1213 J 






293 


;t 




034F 


A4 06 


294 


D21 : 


J»P STER84 






293 


;l 








296 


; | 


C L.No 922 3 






297 


; I 




0331 


84F8 


298 


P22: 


4flP STEP 04 






299 


; 1 


• 






300 


* 1 


C L.No 900 3 






301 


> 1 




0353 


A49A 


302 


D23t 


JHP STCR84 






303 


; I 








304 


; 1 


C L .No 1110 3 






305 


j l 




0353 


A424 


306 


D24: 


JHP STCR04 






307 


; I 








308 


1 1 


C L.No 963 3 






309 


; I 




0337 


84EC 


310 


D23: 


JHP REPRX 






311 


;l 








312 


; I 


C L.No 878 3 






313 


; 1 




0339 


0459 


314 


D26: 


JHF> LCIN 






313 


I 1 








316 


> 1 


C L.No 1033 3 






317 


; 1 




0338 


E434 


313 


t>27: 


JMR IOLINT 






319 


1 t 








320 


; 1 


C L.No 1684 I 






321 


; 1 




033D 


E4I6 


322 


D28: 


JMP t>SCF8« 






323 


: 1 








324 


; 1 


C L*No 1629 3 






323 


; 1 




033F 


E477 


326 


E29: 


JHP DSF04C * 






327 


i ! 








328 


;l 


C L.No 1765 3 






329 


; 1 




036! 


E44B 


330 


E30: 


J«P NDPS04 






331 


i 1 








332 


: E 


t L.No 1713 3 






333 


; | 




0363 


64CE 


334 


F31) 


JHF SHL1NC 






333 


It 








336 


m 


C L.No 492 3 






337 










338 


; 1 








339 


; \ *S*S*S*tStt***SSSSSSSSti 






340 


ll 








341 


; 1 1 n I n 


mm minim 






342 





:C«I93 



;[«203 



;t«2l3 



:C«223 



;C«233 



:t«233 



:C*263 



:t»27J 



«CK check 3. 

< Rx routine. .> 



Start bit Tx . 

< 04 command , > 



Stop bit Tx 3, 

disposal of 84 com error . 



Stop bit Tx 2. 

disposal of 04 con error. 



Stop bit T* 3. 

84 con all ok t end. 



Stop bit 4. 

04 cob all ok t. end. 



Stop bit Tx 1 . 
challenge once more . 



Last character indicator 
chfcck . 



Wait routine for 34 com. t 
< No 1 > 



;C»293 i Drop scan for 34 command. 

Drop scan for 04 command. 
Changing opreation to 34. 



;C*293 



;lt30J 



;f»3l3 : Life sample . 



St -t<Lft 



210 



PILE I AKIrSHlGI HEWLETT-PACKARD i 8048 Agj*»bl*r 01 €7237 

LOCATION OBJECT CODE LINE SOURCE LINE 



343 i3x:;::k::ks:«»:sxx:^^ 







344 


i'i 












343 




CONDITIONAL-POLL .CONDITIOMAL-POLL . CONDITIONAL-POLL . 






346 


tV. 












347 












348 


i 












349 














330 


; 












331 


i 


< 


DROP SELECT 


& START BIT SET. > 






352 


t 






* A4 






353 














354 


t 












333 
















; 








0363 


do 


336 


MTHINT: 


HOP 




: Detect iervict requef t 


0366 


266C 


337 




JNTO 


ETDSR 


338 
339 


; 






f r*on 3PU • 








i 












360 


; 








0363 


04 08 


361 




CALL 


TSET1 


036A 


6489 


362 


NOTMAP i 


JHP 


DVHNS 


; < no request 1 -** 






363 


; 






1 






364 


; 






< requtst • > 


03 6C 


04 OB 


365 


ETDSR: 


CALL 


TSET1 


;1 bit ti»« counter set Z, start- 






366 


J 








036E 


8831 


367 




MOV 


R0,*DRMfiP0 


;Drop map set or not. 


0370 


FO 


368 




MOV 


A.ARO 


i 


0371 


726A 


369 




JB3 


NOTMAP 


; 






370 


l 








0373 


F4B6 


371 




CALL 


DEVCH 


.Changing the device aap. 






372 


t 








0373 


BD3E 


373 




nov 


R3,»DEMAP0 


;First device select. 






374 


; 












373 


; 








0377 


FO 


376 


DMSRE: 


MOV 


A,R3 


tHcxt device select. 


0378 


A8 


377 




MOV 


R0» A 


* 


0379 


FO 


378 




MOV 


A,8R0 


; 


037A 


8867 


379 




MOV 


RC, #DEMAPH 


; Device nap 1 set or not "» 


037C 


AO 


300 




MOV 


PRO, A 




037D 


D3FF 


38 1 




XRL 


A,H0FFH 


.* 


037F 


C689 


382 




OZ 


DVMNS 








383 














384 








* set » > 


0381 


0422 


383 




CALL 


PARCLL 


:Paritu flag clear 






386 


; 






& VLF flags clear . 


0383 


0414 


397 




CALL 


VLFOO 


; St art bit "0" set. 






388 










0383 


2300 


389 




nov 


A.»0 


;»**NEXT tCPCMOJ*** 


0387 


C4EF 


390 




JMP 


JMPR 


; RETP . 






391 


t 












392 








< No request or not set 1 * 


0389 


FF 


393 


DVNNS : 


MOV 


A,R7 




038A 


4302 


394 




ORL 


A,#02H 


;Drop scan flag set. 


038C 


AF 


395 




MOV 


R7,A 








396 


; 








038D 


84FF 


397 




CALL 


BCNTBC 


i 04 connand *«t or not ? 


038F 


F293 


399 




JB7 


SF04D 




0391 


C4F2 


399 




JMP 


NTDRP 


]k Not set 1 > 



211 



0167237 



FILE: AKI:SHICI HEWLETT-PACKARD: 8048 Afsc»bUr 

LOCATION OBJECT CODE LINE SOURCE LINE 







400 


i 












4 A t 


f 








nisi 

U07J 


FF 


4 02 




MOV 


A.R7 




0394 


43 04 


4 Q3 




ORL 


A.tt04H 




0396 


AF 


404 




MOV 


R7,A 


i 


0397 


E439 


4 09 




JMP 


INT04S 


:Dispo*al ot 04 connand. 






4 0£ 


J 






***NEXT tCOM041*** 






4 07 














4 ns 
^ we 














4 na 














410 
411 














4 1 2 




<: CONDITIONAL POLL 


COMMAND SET *■ START BIT SET. 






413 

4 14 














^ 1 ^ 

419 














416 


illlll 


1111111111 


nun 1 1 1 1 1 1 1 1 1 > 1 1 1 j 1 1 1 1 1 1 1 1 itiiuti iimitiii i in 






41? 


i 1 








039*> 


58 


418 


CPCOM: 


De 


38H 


1 

: I 






4 1 ? 


; 1 






i 






420 
421 


Mill 1 1 II lit 1 1 1 1 


inmiiiiMiiifiiiiiiiiHinii mil ii if tin j 1 1 1 tt 






422 














423 










039A 


PA 




cpcnor 


MOV 


A.RO 


:S*art bit trans. 


D39B 


3D 


423 




HOVD 


P5,A 






426 














427 










039C 


D40B 


423 




CALL 


TSET1 


:1 bit ti»« counter set & start. 






429 










Dior 

UJ7C 


* J. 7 


430 




MOV 


A.iCPCOH 


Conditional poll command rst . 


03A0 


A3 


431 




MOVP 


A, 9 A 


:< Tr an*m i?siv/« data set. > 


03A 1 


A9 


432 




MOV 


Rt , A 


03A2 


BBS? 


433 




MOV 


R0,«DEMAPH 


:t»TXBUF3 : conditional poll 


03A4 


FO 


434 




MOV 


A.9R0 


: command ♦ depict addrtrs. 


03A3 


330F 


435 




ANL 


A.9 0FH 


03A7 


49 






ORL 


A,R1 




03«8 


B83D 


437 




MOV 


R0,«TXBUF 




P7Ah 


AO 


478 




MOV 


9P0.A 








439 










03mP 


B368 


44 0 




MOV 


R0,#L*V1 


: Indirect iddreffmo buffer s** . 


03AD 


B007 


441 




MOV 


9Ro.tr 








442 










03AF 


0414 


443 




CALL 


VLFOC 


:M1 bit -0" «*. 






444 










03BI 


2302 


443 




MOV 


A,i2 


; »**NEXT CM1003*** 


0363 


C4EF 


446 




JMP 


JMPP* 


:PETR. 






447 


j 












448 














449 
430 














431 














452 




< 


MESSAGE INDICATOR BIT Tx . > 






453 
434 








*A2 






433 














436 











212 

PILE t AlCItSKlGI HEULETT-PACKAPDt 904$ As**mt>Ur 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



036? F8 
03B6 3D 



03R7 D4 0F 

03B9 B33D 
03BB FO 
038C 67 
03BO A8 
03BE FSC4 

03C0 D414 



437 M100: 

438 

439 j 

460 : 

461 

462 : 

463 

464 

465 

466 

467 

46B I 

469 

47 0 ) 







471 


J 


03C2 


64C8 


472 








473 


; 


03C4 


0429 


474 


VLFOl : 






473 


; 






476 




03C6 


D4tB 


477 








47B 


; 


03C3 


BA07 


479 


H 1 0 OE : 






480 


'* 


03CA 


231 F 


481 




03CC 


C4EF 


482 








483 


I 






484 


s 






485 








486 








487 








488 








489 








490 








491 








492 


i 


03CE 


00 


493 


SriLtHC: 


03CF 


3609 


494 








493 




P3D1 


D4 OF 


496 








497 




03D3 


FE 


498 




0304 


431 0 


499 




0306 


*E 


500 




0307 


640F 


301 








502 


t 


03D9 


D4 0F 


303 


SttLOKt 






304 


i 


030B 


FE 


503 




03OC 


33EF 


306 




03DE 


AE 


307 








308 




030F 


2301 


309 


OWBOJPt 


03E1 


C4EF 


510 








511 


J 






512 





nov 
novo 



CALL 
nov 

MOV 
RRC 
MOV 
JC 

CALL 



JMP 
CALL 

CALL 

nov 
hov 

JrtP 



A,RO 
P5,A 



TSET05 

RD,*TXBUF 

A,9P0 

A 

R3,A 
VLFD1 

VLFOO 



rtlOOE 

PA LAN 

VLFOl 
R2,*07H 

A, #31 

JHPR 



; ril bit tr»n#. 

si -bit tim* counter yet 5. start- 

?A*~ tTXB*JF3 

:Rotatc right • 

:Cy=l 7 

:< Carry " $> 
Trsnsnifnvc data = ffC* - 

KCarrv « 1 > 
Parity analyse. 

:Transmlssiv« data » *f" set. 

:Bit counter stt. 

* ; i**HEXT CSnLIHCa*** *- ft 

: RE TP . 





< LIFE 


SAMPLE . ' 




HOP 




; exist the bad Oevica on 


JTO 


SMLOK 


this cable ? 


CALL 


TSET03 


: € Error ! > 






HsH bit ti»* counter ret Z 


HOV 


A,R6 


start . 


ORL 


A, *10H 




flOV 


R6,A 




JHP 


DUBOJP 




CALL 


TSET03 


; < Ok I > 






Half bit ti»a counter stt Z 


nov 


A,R6 


I star*. 


AHL 


A , • OEFH 




nov 


R6,A 




nov 


A,«l 


.:***NEHT CDMB03*** 




jnpR 


: RETR . 



FILE i ftKlrSHICl 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD : 



SOURCE LINE 







314 






313 






516 






317 






318 






319 


D3E3 


fb 


320 


03E4 


3D 


32t 






322 






323 


03E5 


D4 0B 


324 






323 


03E? 


FB 


326 


03E8 


67 


527 


03E9 


AB 


328 


03EA 


F6F0 


329 






330 


03EC 


04 ! 4 


331 






332 


03EE 


64F4 


333 






334 


03F0 


D429 


333 






536 


03F2 


D41B 


337 






338 


03F4 


EAFA 


539 






34 0 


03F6 


2303 


341 


03F8 


C4EF 


542 






543 






344 


03FA 


2301 


545 


03FC 


C4EF 


346 






547 






348 






549 






550 






551 






552 






353 






554 






555 






356 


03FE 


FB 


357 


03FF 


3D 


55B 






559 






360 


0400 


D40B 


561 






362 


04 02 




363 


04 04 


FO 


364 


04 05 


I20B 


363 






566 


04 07 


D4 14 


567 






368 


04 0? 


84 OD 


569 






570 



nov 
novD 



CALL 

nov 

RRC 

nov 

JC 

CALL 

JHP 

CALL 

CALL 

D JNZ 

MOV 
JMP 



nov 

JMP 



213 

8046 A**«i»b!*r 

< 3 BIT DATm Tx. > 



0167237 



A,RO 
P5,A 



: Tr sf>smj;ji v» dat S trans. 



TSET1 

A,R3 
A 

R3,A 
VLFD2 

• VLFOO 

DWBOC 

PALAN 

VLFOI 

R2 , DUBOE 

A>«3 

JMPR 



A„«1 

jupr 



:1 bit ti»* counter »«t t start. 
; Petite right. 

:Cv ■ 1 ? 

:Ne.;t t r ansa i ss 1 ve data » '0' set. 



:N«yt transnissi^e data ■ 

:Paritu flag s«t . 

:Trans»i*si«* data *nd 0 
C end ! > 
:***HEXT TPALAH3*** 
tRETR. 

' not end > > 
;***MEXT CDWB03**** 
:RETR. 



•1 * »«t . 



C LAST C'ATA Tx. 



*tf3 



MOV 

novo 


A.RO 
P5,A 


:L«5t data trar,*. 


CALL 


TSETl 


;1 bit t i m«e counter 


nov 


R0,#AWSPAP 




HOV 


A^ORO- 


:P»rity flag Chec> . 


>>B0 


EVNST 




CALL 


VLFOO 


:< Even ! > 






Parity bit H n* set 


jnp 


PBSED 



FlLEt AKItSHIGI 
LOCATION OBJECT 
040B 0416 



04 OD 2309 
04 OF C4EF 



04 It F8 
0412 3D 



0413 04 OF 

04 IS 8868 

0417 FO 

0418 C4EF 



041 A F8 
04 IB 30 



04 1C 04 OF 
04 IE 2308 
0420 C4EF 



0422 00 

0423 3620 



214 0167237 

HEWLETT-PACKARD: 80*8 Assembler 
COOE LINE SOURCE LINE 

571 EVNSTi CALL VLPO» Odd > J 

372 ; Parity bit "1* set. 

373 1 

574 PBSED* MOV A,«5 i •'•"•NEXT CMTHINT1*** 

573 J«P JMPR ; PETR . 

576 ; 

577 s 

578 ; „ 

579 

380 ; 

381 • < STOP BIT Tx. ) 

582 ; !?! 

583 I 

584 j 

333 ; 

586 STOPOi NOV A,R0 ; 

387 I10V0 P3,A ;Stop bit trans. 

388 l * ' 

389 ; 

390 CALL TSET05 ;H*I* bit time counter set -i start. 

391 ; 

392 MOV R0,#LAV1 ; Indirect addressing. 

593 «0V A, 8*0 ;***NEXT <« ELAV1J*** 

594 JMP JMPR jRETR. 
593 ; 

396 t 
597 2 

398 i mmm T "* " 

599 ; 

600 ; < PARITY BIT Tx. > 

601 ; mm mH l** 

602 ; " * " " 

603 ; 

604 ; 

603 PARBT: MOV A.RO 

606 MOVO P5,A i Parity bit tr»ns. 

607 ; • 

608 ; 

609 CALL TSET03 ; Hal? bit ti»e counter set t, start. 

610 ; 

611 MOV A,»8 ' i Indirect addressing. 

612 ; ***NEXT 

613 JMP JMPR :RETR. 

614 ; 
613 ; 

616 ; 

617 ; 

618 t * — - 

619 ; 

620 ; < RCK CHECK. > 

621 ; •?* 

622 J 

623 J 

624 ; 

623 RCKs NOP ; 

626 JTO SPCEI ?RCK bit detect. 

627 ; 



FILE: AKliSMIGI 
LOCATION OBJECT CODE 

04 25 04 OF 

0427 FE 

0426 4340 
042A AE 
0420 6433 

042D 04 OF 

042F FE 
0430 33BF 

0432 AE 

0433 D41B 

0433 2306 
0437 C4EF 



0439 00 
043A 2647 



043C D40F 

043E FE 
043F D26A 

0441 B4FF 
0443 F2BC 
0443 C4AF 

0447 04 OF 
0449 FE 
044ft 924E 
044C 8441 



044E 
0430 
043! 
0453 
0434 
0435 
0436 
0457 
0439 
043A 
043C 



B867 
FO 

33 07 

E7 

E7 

E7 

A9 

BB37 
FO 

5307 
49 



CALL 


TSET05 


, Fiait DH bine cpunier 


nov 
ORL 
nov 
J«P 

CALL 


A,R6 
A,#40H 
R6,A 
RCKE 

TSET03 


;RCK flag set. 
;< OK 

; 

; 

< Error ! > 
;Half bit time counter 


nov 

AHL 

nov 


A,R6 

A,#0BFH 

R6.A 


;RCK flag set, 

; 


CALL 


VLF01 


:Stop bit n \ m **t. 


nov 


A,«6 
JKPR 


;-***NEXT CSTOPOJ*** 
; RETR . 




< 


ACK CHECK. ) 
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HEMLETT-PACKARD * 8048 Assembler 
LIME SOURCE LIME 



626 I 
629 
630 ; 
631 
632 
633 
634 
633 ; 

636 SPCEI: 

637 i 
638 
639 
64 0 

641 | 

642 RCKE: 

643 ) 
644 
643 

646 ; 

647 ; 

648 J 

649 i 

630 ; 

631 j 

632 ; 

633 ; ' 

634 ; 
633 I 
636 ACK 1 : 
637 

63B ; 
639 ; 
660 
661 ; 
662 
663 
664 ; 

663 ERRCKT: 

666 

667 

666 ; 

669 CF1CHK4 : 

670 

671 

672 

673 ; 

674 AfelR8Pl 
673 

676 
677 
67B 
679 
680 
681 
682 
633 
684 



0167237 



NOP 






JMTO 


CMCHK4 


i ACK bit detect. 


CALL 


TSET03 


;Half bit ti»e counter set & 


MOV 


A,R6 


:RCK flag check ' 


JB6 


RCKEND 




CALL 


BCKTBC 


; < PCK. error » * 


JB7 


OP04ST 




jmp 


D I SEND 


t < EP > 


CALL 


TSET03 


;H»lf bit ti»e counter set t 


MOV 


*,R6* 




JB4 


4BERS0 




JMP 


ERRCKT 




KOV 


RO/tDEMAPH* 


(make error »e**»ge '04>. 




A4-8R0 




•ANC 


A,«07fl 






A* 


i 


ft- 








A3 


J 


H0V 




; 


MOV* 


WVtORMflPrf 5 




nov 


^* flRtf 




AHL 


»,«07H< 




ORL 


A, Rtf 


; 



FILE t AKI:SHIGI 
LOCATION OBJECT CODE LIME 
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04 3D 
043F 
0460 
0462 
0464 
0466 
0469 



8896 
AO 

B838 
B004 
B837 
BOOO 
8441 



046A D422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0473 
0477 
0478 
047A 
04 7B 
047D 

04 7E 
0480 
0482 
0494 

0486 

0488 

048ft 

048C 



8367 
FO 

5307 

E7 

E7 

E7 

A9 

B837 
FO 

3307 
49 

6860 
AO 

68 68 
BOOO 
B86B 
BOOO 

0414 

2308 
C4EF 
E439 



048E F8 



685 

636 

687 

688 

689 

690 

691 

692 

693 

694 

693 

696 

697 

698 

699 

700 

701 

7 02 

703 

704 

703 

706 

707 

708 

709 

710 

711 

712 

713 

714 

713 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

723 

7Z9 

730 

731 

732 

733 

734 

735 

736 

737 

738 

73? 

74 0 

741 



SOURCE LINE 



nov 

NOV 
MOV 
HOV 
JHP 



RCKENDi CALL 

MOV 

MOV 

AHL 

RL 

RL 

RL 

HOV 

MOV 

MOV 

AHL 

ORL 

HOV 

MOV 

MOV 
MOV 
MOV 
MOV 

CALL 

MOV 

JMP 

DP 04 51 : s>MP 



R0,«RE84K 

R0,«RE84? 

9R0,O04H 

R0,#RE841 

0RO,«OH 

ERRCKT 



PARCLL 

R0,»OEMAPH 

A,9R0 

A , #07H 

A 

A 

A 

R1 ,A 

R0.4DRMAPH 
A,8R0 
A,«07H 
A,R1 

ftp,*POLING 
»R0,A 

R0,*LAV1 
9R0, tOH 
R0,*CNTBY 
GRO.tOH 

VLFOO 

A,#I 1 

JHPR 

IMT04S 



K ACK i P.Cr ok » * 
;P*rity flag clear 

& VLF flags clear. 

Make address bvt* of 84 command. 

CHPOLIHG3 < — - drop number ■: upper 
3 bit > + device address lo«*r 
3 bit >. 



84 command flag set. 
Byte counter clear. 



Start bit 



set. 



tes-t 



; < Advance 1 * 
«»*NEXT IKEVPAV3*** 
:RETR. 

rfnsposal of 04 coftnand . 



a4COM*84C0M-&4C0M-84CCr-St4C0r-34C0M-64C0M-$4C0M-34C0M 

; » DISPOSAL OF 84 COMMAND , 

;* 

. •»*+ 84COH-84COM-84COH-84C0r*-S4C0M-84COM-84COn-£4COH-34C0M + * 



< START BIT Tv < Rx ROUTINE. 



#C11 



K EVP AY : MOV A,RO 



FILEi AKI :SHICI 
LOCATION OBJECT CODE LIME 
048F 3D 
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0490 D4 0B 

0492 D41B 

0494 230D 
0496 C4EF 



0498 F8 

0499 3D 



049A D40F 

049C BA06 

049E 230E 
04A0 C4EF 



742 
743 1 
744 
743 

746 I 
747 
748 ; 
749 
730 

731 ; 

732 ; 

733 ; 
734 

735 ; 

736 ; 

737 ; 

738 ;"»"- 

739 ; 

760 ; 

761 RSTAT 
762 

763 ; 

764 ; 
763 
766 ; 
767 
768 } 
769 
770 

771 ; 

772 ; 

773 ; 
774 
773 ; 

776 ; 

777 j 

778 : 

779 ; 

780 ; 



SOURCE L I HE 

novo 



CALL 
CALL 



MOV 
JflP 



P3,A 

TSET1 
VLF01 

A, #13 

JMPR 



; Start bit trim. 

;l bit time counter- *et * start. 

; Start bit reset rtb " 1 • j«t . 

i***HEXT CRSTAT3*** 
;RETR. 



START BIT ERASE.* Rv ROUTINE . 



*CI3 



MOV 
novo 



CALL 
MOV 



nov 
JHP 



A,R0 
P3. A 



TSET05 
R2,«03H 

A , * 1 4 

JttPR 



:5tart bit clear. 

;Half bit tine counter set I rtart. 

;Bit counter set. 

;»**NEXT IRBSETJ*** 
; RETP . 



< DATA Rx ' R X ROUTINE. ) 



#C14 



04A2 


DO 


731 


RBSET: 


MOP 










04A3 


26A8 


732 
783 




JNTO 


VDATI1- 


^Received data is 
















■ 0 - or - I - - 










734 


















733 














04A5 


D4 08 


736 
737 




CALL 


TSETI 


; 1 bit ti»e counter 


set 


i s-art 


04A7 


F43I 


738 




CALL 


VLFIO 


:\ Data « "0". * 






04A9 


B4B1 


739 




JMP 


CNTDM 






04A8 


D4 0B 


790 
791 
792 


VDATI1 ; 


CALL 


TSET1 


< Data - "1 V > 
:1 bit time counter 


?et 


I £*3rt 


04AD 
04AF 


D429 
F42B 


793 
794 
795 


J 


CALL 
CALL 


PALAM 
VLFIJ 


;Paritv flag set. 






04B1 


EA87 


796 
797 
798 


CNTPM : 
J 


DJNZ 


R2,SETR8 


; Receive end or not 
< Receive end t > 







FIUEi WCltSHIGX 
LOCATION OBJECT COOE 

04B3 23 OC 
04B3 C4EF 



04B7 23 OE 
04 B? C4EF 



04BB 00 
04BC 26»3 



04BE D40F 

04C0 B86? 
D4C2 FO 
04C3 »2C? 
04C3 84C0 

04C7 0418 



04C9 2311 
04CB C4EF 



04C0 0424 
04CF 0414 



040t II OF 
04D3 C4EF 

0405 040F 

04D7 886? 
0409 FO 
040* 12C0 
040C B4C7 



2i8 0167237 

HEW-ETT-PACKARO! 8048 Assembler 
LIME SOURCE LINE 

A .,2 :*^*HEXT CPALK3*** 

800 jnP JMPR 

801 ; < R«ct}v< continue 1 » 

802 1 A - ia : *»*HE«T CPBSET2*** 
303 SETPB: HOV A,t14 

904 Jr1p J 

803 ; 

906; M „ ... - ^ - 

807 i ,„••»■--»•• MU 

808 ) 

809 , < pARlTY git R*.<— ROUTINE. > ^ 

811 J " 

312 x - - • " 

313 ; 

IjsPALK, HOP o pTYBl ^ » * bit R* 

g|7 ; 1 

818 ; ^ TgET03 ;H alf bit time counter set «. start. 

"J { n0 V RO.tANSPAP r arity bit - '0* > 

!|| JBO NCKAC I 

323 ; ()ltn . : < Parity error • > 

826 NCKHC: CALL 'LFOl -f . jftt 

8^7 * 

1% JF1P J»PR ! RETP . 

831 ; / Paritu ok » > 

832 5 , M1 paPCLP :Pjnt» f 1 »9 clear. 

333 OCKPC; CALL . 

334 CALL VLFOO ^ ^ 

335 > 

«S "Apr' 

Ho PTYB I : CALL TSETO, ««>< t,:t t,~ counter » 

3*' ' HOV R0,»«NSP»R :Fantv bit ■ '«« ~ 

846 ; 

847 | 

848 : ttmtt " 

849 ; 

830 ; Ty;< — R* ROUTINE. 1 #CJ . 

851 ; 

852 J 

833 I ***** 

854 : 

833 ; 



FILE: AKIrSHIGI 



219 

HEWLETT-PACKARD: 8048 Asx««bler 
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LOCATION OBJECT CODE LIKE 



SOURCE LINE 





CO 

r O 




HURy 1 ; 


nu» 


a on 


i ACK tr in* . 




04 OP 


3D 


S3i 




MOVD 


r3 > H 










838 


; 














839 


; 










04E 0 


fW AC 

Ur 






LHLL 


TSET03 


:H*lf bit time counter 


»<t & xt*rt . 






861 


; 










04E2 


FF 


862 




MOV 


A . R7 






04E3 


4380 


863 




ORL 


A , 08OH 


; 




04E5 


Mr 


864 




HOV 


R7, A 










* 










04E6 


04 1 B 


966 




CALL 


VLF01 


- o cop Die » jet. 








367 


* 










04E8 


231 A 


869 




MOV 


A 426 


:***NEXT CLCIN3*** 




n ac a 




ob 7 




IME> 


JMPR 


: RETP , 








870 
87 1 


* 
* 














873 


i 














u * * 


* 




oTOr BIT Tx t . 


CHhLLEMCE Rx ONCE MORE . ! 








or O 


t 














876 
377 
















o» O 


\ 
* 










04EC 


F9 


879 


REPRX : 


MOV 


A > R0 


;Stop bit T> . 




04ED 


3D 


860 




MOVD 


P5,A 








881 


1 














oo2 


; 










04EE 


D40B 


883 




CALL 


TSET1 


ll bit time counter s«t 


t Jtart. 








• 












883 




CALL 


PARCLR 


:Parity flag clear. 








886 


; 








04F2 


D414 


887 




CALL 


VLFO0 


;St«rt bit "0" set. 










J 








04F4 


2308 


889 




MOV 


A,#1 1 


;**«NEXT EKE YD AY J*-** 




04F6 


C4EF 


890 




JHP 


JMPR 


; RETR . 








891 


; 














892 
















993 
994 
















oaf 


t 














996 


i 


< 


STOP BIT T- Z. 


' FOP »)■* COMMAND . 








897 














899 
899 


> 














900 












04F9 


FB 


901 


STEP04 : 


MOV 


A,R0 


iStop bit trans. 




04F9 




902 




MOVD 


P5.A 








903 


; 














904 


i 










04FA 


D408 


905 




CALL 


TSET1 


:l bit tir»e counter set 


*- start. 






906 


% 








04FC 


B827 


907 




nov 


R0,*SDMSGC 






04FE 


8002 


908 




MOV 


<?R0,#02H 


:Error indicator set. 




0300 


B826 


.909 




MOV 


R0,»SDMSG1 






0302 


8000 


91 0 




MOV 


8R0,»0H 








91 1 












0304 


E48A 


912 




JHP 


R04ERS 
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FILE. AKI.SNXCI HEWLETT-PACKARD . 8043 A.se.bWr 

LOCATION OBJECT CODE LIME SOURCE LIME 



0306 F8 

0307 3D 



0308 D40B 

030A B86A 

030C F0 
05 OD B856 
030F AO 

0310 B858 
0312 B002 
0314 B837 
0316 B000 
0518 C4AF 



031A D403 
05 tC 0328 
031 E A8 
031 F FB 
0320 AO 

0521 D407 
0323 83 



0324 F8 
0323 3D 



913 
914 



913 J 



916 ; 

917 ; 

918 t 

919 J 

920 j 

921 ; 



STOP BIT T* 3. FOR 84 COMMAND . S 



«D21 



922 








923 


STEP84 ; 


tiov 


A, RO 


924 




MOVD 


PS, A 


923 


% 






926 


l 






927 




CALL 


TSETt 


928 


l 




R0,iPOLING 


929 




MOV 


930 








931 




nov 


A,9R0 


932 




hov 


R0,#RE84H 


933 




MOV 


9R0«A 


934 








933 




MOV 


R0,«RE84C 


936 




MOV 


8R0,*02H 


937 




MOV 


R0 # «RE841 


918 




MOV 


0RO, *0H 


939 




JMP 


D I SEND 



;$top bit tr*n#. 



;1 bit time, counter *et t xt*rt. 

:Drop t device tddreis set 
to response buffer. 



:<. DEVICE to ECU lint error 
iBrror indicator set. 



94 0 
94! 

942 t 

943 ; 

944 ; 

943 ; t 

946 j 

947 t- 

948 ; 

949 INDMBY: 
930 

931 
932 
933 
934 
935 
936 

937 ; 

938 : 
959 

960 ; 

961 : 

962 ; 

963 ; ' 

964 ; 
963 ; 

966 STGR04 
967 

968 : 

969 ; 



3 MB ROUTINE- 

IHPUT DATA SET TO 04 BUF . £ BYTE COUNTER INC .ROUTINE . 3 



CALL 


CNT8CK 




ADD 


A,ffSDMSGC+1 


I 


MOV 


R0,A 




MOV 


A,R3 




MOV 


PRO, A * 


; Input difci J«t to 


CALL 


BCNINC 


;B»/t* Counter Inc. 


RET 







< STOP BIT Tx 4. 04 COMMAND ALL OK * END • > 



#D24 



MOV A,R0 
MOVD P3,A 



;Stop bit trans. 
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FILE: AKI:SHIGI HEWLETT-PACKARD: 3048 Assembler 

LOCATION OBJECT CODE LIME SOURCE LINE 



0326 


04 OB 


970 
971 






CALL 


TSET1 


:1 bit time counter set & start. 


032 8 


B827 


972 






MOV 


P0,«SDMSCC 


:&e*.'ice »d dress clear. 


032A 


FO 


973 






MOV 


A.ORO 




032B 


33F8 


974 






AHL 


A,tOF8H 


; 


032D 


77 


973 






PR 


A 


s 


032E 


77 


976 






RR 


A 


: 


032F 


77 


977 






RR 


A 




0330 


AO 


978 






MOV 


8R0, A 


> 






979 










0331 


B41A 


98 0 






CALL 


INDABY 


: Input dat9 set to 04 buf. 






981 


t 






& byte counter inc. routine. 






982 










0333 


10 


983 






INC 


0RO 


; 






984 










0334 


FO 


983 






I10V 


A,0RO 


; 


0333 


B826 


986 






MOV 


R0>ISDMSC1 


:8vte counter buffer s*t. 


0337 


AO 


987 






MOV 


9PQ,A 








988 


J 








0338 


E48A 


989 
990 
991 






JMP 


R04ERS 








992 
993 






























994 
















993 










— Rx ROUTINE. > 






996 
997 










*C17 




















998 
















999 












033A 


F8 


1 900 


I 


*CKOT : 


MOV 


A,R0 


:NCK trans. 


033B 


3D 


1 001 
1 002 






MOVD 


P5,A 








1 003 










053C 


D40B 


1 004 






CALL 


TSET1 


:1 bit time counter set it jtart. 






1 003 










053E 


FE 


1 006 






MOV 


A.R6 




053F 


5248 


1 007 






JB2 


REFER 


:Brror * 5 timer ? 


0341 


IE 


1008 






INC 


R6 


: Error counter inc. 


0342 


041B 


1009 






CALL 


VLF01 








1 01 0 








Stop bit set. 






1 01 1 










0344 


2319 


1 012 






MOV 


A,t23 


: ***HEXT tPEPRXJ*** 


0546 


C4EF 


1 013 
1 014 






JMP 


JMPR 


: PETR . 


0348 


B868 


1 013 


REFER : 


MOV 


R0,»LAV1 


3 tines error » > 


054A 


F-0 


1 016 
1017 






MOV 


A, PRO 


:C*isposal of 04 command or 
84 command "> 


034B 


C653 


1018 






JZ 


JER84 




054D 


D41B 


1019 






CALL 


VLF01 


: 04 command error response. 






1020 








stop bit "1" set. 






1021 




! 








054F 


2316 


1022 






MOV 


A, #22 


;***NEXT CSTER04 3*** 


0331 


C4EF 


1023 






JMP 


JMPR 


: RETR . 






1 024 


* 








0333 


041B 


1 023 


JEP84 : 


CALL 


VLF01 


,:84 «. dr polling > error response . 






1 026 










stop bit "1* set. 
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FILE | AKIlSHICI HEWLETT-PACKARD i 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

1027 ; 

0333 2315 *°28 »<> V *' i21 NEXT CSTEP34 J*** 

S«7 C4EF 1029 JHPF iWP. 

1030 J 

1031* u „ 

1032 ; " 

1033 ; 

1034 ; < LAST CHAR ACT EP INDICATOR CHECK. > 

* ^D26 

1035 ; mm „ mmm .............. » 

1036 » 

1037 f 

1038 ; 

0539 00 1039 LCINi NOP . 

055A 267B 1040 JNTO LCIEH :L»st character indicator 

1041 ; detect. 

1042 ; 

035C D40F 1 044* % CALL TSET05 :Half bit tl»e counter set 1 start . 

1043 ; 

033E B868 1046 MOV R0,»LAV1 

0360 FO 1047 MOV A,9R0 

0361 C66F 1048 J2 ***** ;Dispo»»l of 84 conmand or 

0563 0403 1030 CALL CNTBCK sBvt* counter check. 

0363 D304 1051 XRL A,#4H ;Data <- 5 b"t« ? 

0367 C68E 1032 JZ LCIER :< 04 >«rror. 

1 033 ; good ! 

0569 D41B 1054 CALL VLFOl ;< Disposal of 04 coi»»»nd ' - 

1 056 ; 

056B 2312 «037 MOV A,»13 :***NEXT CSTGN043*— 

056D C4EF 1 058 JHP J«PR • 

1059 ; 

036F D4 03 '06 0 BAI94i CALL CNTBCK 

0571 D304 1061 *RL iDat * <m 5 bvt * 

0373 C694 1 062 JZ DV34 : < 34 >«rror . 

1063 ; 

1 064 ; good < 

0 -7^ D41B 1063 CALL VLFOl ; < Disposal of 34 comaand > 

,066 ; * to * blt ,<et 

1067 : 

0*77 2310 1068 HOV A,ai6 r IST0NB43**» 

0579 C4EF 1069 J«P J« pp :PETR. 

1 070 ; 

037B D40F 1071 LCI EN; CALL TSET05 rHalf bit Counter set 5. start. 

1072 i 

057D B868 1073 MOV R0,«LAV1 ; 

05?F F0 1074 MOV A,9R0 : 

0380 C688 1073 JZ ENST84 ; , - mi. 

0582 D418 1076 CALL VLFOl H Disposal of 04 cc*»and » * 

t077 , Stop bit -I' »«t. 

1078 J 

0584 2318 1079 MOV A,«24 :**»HE:<T CSTCR04 3»** 

0386 C4EF 1030 M J"PR i RETR . 

10fi j . Disposal of 34 command 1 » 

0588 D41B 1083 ENST34: CALL VLFOl 
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FILE i AKIiSHIGI 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD: 8048 Assembler 



D38A 2317 
038C C4EF 



038E D41B 



0990 2316 
0592 C4EF 

0394 D41B 



0396 2315 
0398 C4EF 



039ft F8 
039B 3D 



039C D4 0B 
039E B4CC 



03A0 
03A2 
05A3 
0SA3 
03A6 
05H8 
03A9 
03AB 
05AC 



886A 
FO 

B856 
AO 

04 07 
FO 

B837 
AO 

C4AF 



05AE F8 
OSAF 3D 



1 084 
1083 
1086 
1 037 
1 088 
1 089 
t 090 
1091 
1092 
1093 
1 094 
1 093 
1 096 
1 097 
1 098 
1 099 

I too 

I I 01 
1 1 02 
1103 
11 04 
1103 
1106 
1107 
1 108 
I 109 
1110 
1111 
1 112 
1 1 13 
1 114 
1113 
1116 

I 117 
1 118 
1 1 19 
1120 
1121 

II 22 
1 123 
1 124 
1 123 
1126 
1 127 
1128 
1 129 
1130 
1 131 
1132 
1133 
1134 
1135 
1136 
1 137 
1 138 
1 139 
1 140 



SOUPCE LIME 



MOV 
JMP 



LCIERt 

; 



DV84 i 

i 



CALL 



MOV 
JMP 



CALL 



MOV 

jmp 



A,«23 

jupr 



VLFOI 



A, 122 
JMPR 



VLF01 



A , * 2 1 

JMPR 



Stop bit ffCt. 

;*#*NEXT tSTGR94J*** 
; RETR . 

< grater than 3 byte! ) 
:< Disposal of 04 command ! * 
Stop bit "1" »et. 

i***NEXT I STER04 ]*** 
; RETR . 

;< Oispos&l of 84 command ' * 
Stop bit ' "1 - set. 

;*»*NEXT CSTER34 3**- 
; PETR . 



C STOP BIT Tx 3. $4 COMHANMD ALL OK ! END 1 



#D2" 



STCR34: 



MOV A,R0 
HOVD P3,A 



;5top bit tran*. 



CALL 

CALL 

MOV 

MOV 

MOV 

MOV 

CALL 

MOV 

MOV 

MOV 

JMP 



TSET1 

RED3TB 

R0,*POLJNG 

A,8R0 

R0,»RE34H 

3RD. A 

BCHIMC 

A, 9R0 * 

R0,«RE841 

PRO, A 

D I SEND 



1 bit time counter set & start. 
Response data s*t to 34 buffer. 
Disposal address buffer set . 

B»'te counter buffer set. 



STOP BIT Tx 6. 84 COMMAND Rx DATA CONTINUE. 



; 

j ■ M M » «*• ■ 

I 
J 

STGH84: 



1>C16 



MOV 
MOVD 



A,R0 
P3,A 



iStop bit trans. 
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L0CRTI0M OBJECT CODE LINE SQUPCE LINE 



0980 D4 0B 


1141 j 
1 142 


CALL 


TSET1 


• 1 Kif » < ik A ^Mtmfrer* «*t & it Art ■ 
! 1 Ol v v * Bf COUnw*' s«w ™ m v «» w • 


05B2 B4CC 
03B4 D407 


t 1 At • 

1 144 
1143 j 

1 1 

1 147 ; 

1 148 
'l 149 ; 


CALL 
CALL 


REDSTB 
BCH1HC 


; Input data set to 84 conmand 

buffer . 
;Bute counter Inc. 


03B6 D422 


CALL 


PARCLL 


(Parity fl*Q clear 

3. VLF riaaf clear. 


03B8 D414 


1130 ; 
1 131 
1132 ; 


CALL 


VLFOO 


Start bit o set. 


03BA 23 OB 
05BC C4EF 


1133 i 

1134 

1133 

1136 ; 

1137 i 


nov 
j»ip 


A,i1 1 

JHPR 


;***HEXT tKEYDAYD*** 
; RETR . 














1160 j 

1161 i 


t STOP 


BIT Tx 7. 04 


C0W1 AND DATA Rx CONTINUE. > 

•C13 














t 164 ; 








03BE FB 
05BF 3D 


1 • 63 t 

1 166 STGN04 : 
1167 


nov 
novp 


A,R0 
P3, A 


;5top Dit trjn». 




1168 ; 








03C0 D4 0B 


1 169 ; 
1 170 


CALL 


TSET1 


:1 bit tine counter F«t * *v*rt • 


05C2 B41A 


1171 ; 
1 172 
1173 ; 


CALL 


INDABY 


: Input data *et to 04 bur. 
byte counter i nc . rout i ne . 


03C4 D422 


1174 ; 
1 173 
1 1 76 ; 


CALL 


PARCLL 


;Paritv flag clear 

& VLF flags clear. 


03C6 0414 


1177 ; 
1 178 
1179 ; 


CALL 


VLFOO 


Start bit "0" set. 


03C8 23 OB 
03CA C4EF 


1180 ; 
1 181 
1 192 
1133 ; 
1184 ; 
1183 ; 


MOV 


A, #1 1 " 
JWPR 


:»**HE5CT CKEYDAY]*** 
: RETP . 
























1188 ; 

1189 ; 


c 


RESPONSE DATA 


SET TO $4 BUFFER. 3 




1 190 l 


















03CC D4 03 
03CE 0358 
OSDO A8 
05D1 F8 
03D2 AO 


1192 % 

1193 REDSTB: 
1 194 

1 193 
1196 
1 197 


CALL 

ADD 

HOV 

rtov 
nov 


CHTBCK 

A,#RE84C 

R0,A 

A,R3 

9R0.A 


; Input data *et to 84 buf. 



■ILE» AKIsSHlCI 



HEWLETT-PACKARD : 
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LOCATION OBJECT CODE LIME SOURCE LIME 



03D3 


83 


1198 
1199 
1200 


I 

; 


RET 










1201 


























1202 


i 












1203 




04COM-I 


D4COM-04COM- 04C0M- 


04COM-04COM-04COM-04C0M-04COM **** 






1204 


;* 






* 






1205 


;* 




DISPOSAL OF 


04 COMMAND . * 






1206 


;* 






* 






1207 




04COM~< 


04COM- 04COM-04COM- 


04COM-04COM-04COM-04C0M-04COM 






1208 














1209 














1210 














121 1 






< START BIT Tx. 


< 04 COMMAND. > 






1212 
1213 


i 






«D20 


















1214 


i 












1213 
1216 


j 








03D4 


F8 


COM04: 


MOV 


A,RO 


; Start bit trans. 


03D3 


3D 


1217 




novo 


P5,A 


: 






1218 
1219 


J 

; 


















03t>6 


04 OB 


1220 
1221 




CALL 


TSET1 


;1 bit time counter set & start. 


0308 


8827 


1222 




MOV 


RO. tSDMSCC 


; 


03DA 


FO 


1223 




MOV 


A,ARO 


; 


03DB 


8850 


1224 




MOV 


RO,«TXBUF 


;Ty buffer < command <" 04 ) 


03DD 


AO 


1223 




MOV 


8R0,A 




03OE 


B968 


1226 




KOV 


RO, ftLAVI 




03E0 


B013 


1227 




MOV 


0R0,«19 


; CLAV1 1 < — ACK3. 


0SE2 


D41 4 


1 228 
1229 


* 


CALL 


VLFOO 


•MI bi* " n • cet 


03H4 


2302 


1230 




MOV 


A, §2 


:»**NEXT <MI00>*«* 


U3to 




1 231 
1232 
1233 


J 


JMP 


JHPR 


! FETR . 






1234 
1235 


; 
























1236 














1237 






< 04 COMMAND 


C'ATA T* . 






1238 
1239 






- 


#61 0 


















1240 


» 












1241 










03E8 


F8 


1242 


COM 040 


MOV 


A,RO 


: Start bit T;-. 


03E? 


3D 


1243 
1244 


; 


MOVD 


P3,A 








1245 










03EA 


04 OB 


1246 
1247 


; 


CALL 


TSET1 


:1 bit tiae counter set & st art . 


05EC 


04 03 


1248 




CALL 


CNTBCK 




05EE 


0327 


1249 




ADD 


A,»SDMSGC 




05F0 


A8 


1230 




MOV 


RO,A 




03F1 


FO 


1231 




MOV 


A,8R0 




03F2 


085D 


1232 




MOV 


R0,#TXBUF 


;Tx buffer i Dat» jet. 


Q3K4 


AO 


1233 




MOV 


9R0,A 




05F3 


B868 


1234 




MOV 


R0,*LAV1 


; 



FILEr MCliSHIGX 
LOCATION OBJECT CODE LINE 
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03F7 BOO? 
03F9 D41B 

Q3FB 2302 
05FD C4EF 



OSFF B826 

0601 FO 

0602 83 



0603 B86B 
0603 FO 
0606 83 



06 07 B86B 
0609 10 
06 OA 83 



060B 23EF 
060D C4M 



1233 
1236 
1237 
1238 
1239 
1260 
1261 
1262 
1263 
1264 
1263 
1266 



SOURCE LI HE 

MOV 
CALL 

MOV 
JMP 



9R0,#? 
VLF01 

A,«2 
JMPR 



;ELAV1> « ACK4. 

irij bit "1" *«t. 

.»**NEXT *mioo>*** 
j RETR - 



-SUB ROUTINE- 



C BYTE COUNT BVTE CHECK • ) 



1267 t 

1268 ; 

1269 ; 

1270 BCNTBCt 
1271 

1272 

1273 ; 

1274 ; 

1275 ; 

1276 ; 

1277 ; 
127B ; 

1279 l 

1280 ; 

1281 CNTBCK: 
1282 

1283 
1294 i 
1283 ; 

1286 l 

1297 ; 

1288 ; 

1289 | 

1290 X 

1291 x 



MOV 
MOV 
RET 



R0.»SDH$C1 
A>9R0 



-SUB ROUT I ME 



C BVTE COUNTER CHECK. 3 



MOV 
MOV 
RET 



RO, tCNTBY 
A,9R0 



-SUB P0UT1HE- 



C BVTE COUNTER INC. 3 



1292 BCMINC: 
1293 

1294 

1293 ; 

1296 ; 

1297 t 

1298 
1299 
1300 
1301 
1302 



MOV 
INC 
RET 



ROj. •CNTBY 
ORO 



-SUB ROUTINE 



C 1 BIT TIME COUNTER SET. 3 



1303 TSET1 t 
1304 
1303 ; 
1306 ; 

; 

i 



MOV 
JMP 



A.*239 ; 
TIST ; 



1307 
1308 

1309 \ 

1310 ) 

11H 



-SUB POUTINE- 



C HALF BIT TIME COUNTER SET. 3 
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1312 j 



0167237 



06 OF 


23F8 


1313 
1314 


TSETOSr 

i 


MOV 


A,»248 


0611 


62 


1313 


TIST: 


MOV 


T.A 


0612 


43 


1316 




STRT 


CHT 


0613 


83 


131? 




RET 





0622 BEOO 



0624 B869 
0626 8000 
0628 83 



0629 B869 
062B 10 
062C 83 



1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 



-SUB ROUTINE- 



C VLF OUTPUT DATA "0" SET. 



0614 


B837 


1326 VLFOOt 


MOV 


R0,#DRHAPH 


0616 


FO 


132? 


MOV 


A,(?R0 


061? 


330? 


1328 


ANL 


A i tO?H 


0619 


C420 


1329 


JMP 


VLFOST 



1330 
1331 
1332 
1333 
1334 
1333 
1336 
133? 



-SUB POUTIME— 



C VLF OUTPUT DATA "1" SET. Z 



0618 


B837 


1338 


VLFOl : 


MOV 


RO, iDRMAFH : 


061D 


FO 


1339 




MOV 


A,9R0 ; 


061E 


4308 


1340 




ORL 


A.H08H ; 


0620 


A8 


1341 


VLFOST t 


NOV 


RO,A 


0621 


83 


1342 




RET 








1343 









1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1332 
1353 
1334 
1335 
1356 
1357 
1338 
1359 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



-SUB ROUTINE 



C PAPITY FLAG CLEAR. 3 



PARCEL : 
PARCP : 



MOV 

MOV 
MOV 
RET 



R6,f0 



tVLF flags :)«*r . 



RO, tAHSPAR :P«rxtv flag clear. 

<?R0,«QH 



-SUB ROUTINE— 



C PARITY CHECK. 3 



; 

; 

PALAHi 



MOV 
INC 
RET 



R0,#ANSPAP 
PRO 



FILE l AXIiSHIGl 
LOCATION OBJECT CODE LIME 
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SOURCE LINE 









J 










JUl 


IHt 






1370 


; 






set to 04 buffer. 3 












1371 


; 


t 


Error response 












1372 


; 


















1 373 




















1 374 


J 














0620 


8927 


1373 


ERRSES i 


NOV 


RO,iSDrtSGC 


; Error indicate - 








062F 


FE 


1376 




NOV 


A,R6 










0630 


0236 


1 Jr T 




JB6 


ERRSEA 


i 








0632 


8003 


1378 




tiov 


9R0,«03H 


;C ebnor»al ^rror ■ > 








0634 


C438 


1379 




JNP 


ERRSEE 


; 












1380 


% 






j< nornal error ! > 








0636 


8001 


1381 


ERRSEAt 


NOV 


8R0,f 01H 








0638 


B826 


1382 


ERRSEE : 


NOV 


R0,fSDNSG1 


I 








063ft 


BOOO 


1 JOO 




NOV 


8R0, tOH 










063C 


E48A 


1384 
1385 
1386 


; 


JNP 


R04ERS 

* 


i 












1 387 


* 








- 










1388 


i 


















I J97 


i 




< ACK CHECK 3 


< 04 CONNAND. > 






»D29 






1390 


; 
















1 391 




















1 392 


I 


















1393 


i 














063E 


00 


1 394 


ACK3 1 


NUr 




i 








063F 


2648 


1 393 




JMTO 


ACKER 


;ACK bit Rx* 












1 >17D 
1 -97 * 


% 

I 












start. 


-0641 


04 OF 






CALL 


TSET 05 


;Half bit tine counter 


set 


t 




1 399 


% 














-0*43 FE 


1400 




NOV 


A,R6 


;RCK * 








0644 


0234 


t a n l 




JB6 


ACKSSC 










0646 


C44A 


1 4 U« 
1 4 


I 


JNP 


ACKER2 


RCK error . 








0648 


04 OF 


1 404 
f 4 05 


; 




TSET 03 


tHalf bit ti«e counter 


set 


u 


fUrt. 


064A 


FE 


1406 


ACKER2: 


NOV 


A, R6 










0648 


3270 


1407 




JB2 


ACENO 


j3 ti»«s error *> 








064D 


IE 


1408 




INC 


R6 










064E 


0414 


1409 




CALL 


VLFOO ' 


;Re-challenge. 








1410 
141 1 








Start bit p 0- set. 








0690 


2314 


1412 




NOV 


A . f 20 


:***HEXT <C0N04>**» 








0632 


C4EF 


141 3 
1414 




JNP 


JNPR 


; RETR . 








0634 


8824 


1413 


ACKSSC: 


NOV 


R0,«SDNSCK 


: I command only 1 > 








0636 


FO 


1416 




NOV 


A,8R0 










0637 


325F 


1417 




JB1 


RUNOD 


i. 








0639 


8826 


1418 




NOV 


RO.tSDNSCI 










063B 


8040 


1419 




NOV 


8R0,001 0OOO0OB; 








0630 


E48A 


1420 
1421 


i 


JNP 


R04ERS 


I 








063F 


1260 


1422 


RUtiOD t 


JBO 


RDNOD 


; Command ♦ CP or UR ? 








0661 


8868 


1423 




NOV 


R0,«CNTBY 


r 








0663 


B001 


1424 




NOV 


8R0,«1H 


I 








0663 


0422 


1425 




CALL 


PARCLL 


; Parity flag clear 









FILE » AKliSHIGI 
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SOURCE LINE 





1426 ; 






0667 0414 


1427 


CALL 


VLFOO 




1428 ; 








1429 J 








1430 } 






0669 230A 


1431 


MOV 


A • 1 0 


066B C4EF 


1 432 


JUP 


JPIFR 




1433 ; 






066D D422 


1434 RDMOO: 


CALL 


PARCLL 




1 433 ; 






066F B868 


1436 


nov 


R0,«LAV1 


0671 B001 


1437 


nov 


0RO,#1H 


0673 B86B 


1438 


nov 




0673 BOOO 


1439 


nov 


apo gnu 


0677 04 14 


1440 


CALL 


VLFOO 




1441 S 








1442 ; 






0679 23 OB 


1 443 


nov 


A^ 4 11 


067B C4EF 


1444 


JHP 


JrtPR 




1445 | 






0670 C42D 


1446 ACEND: 


JHP 


ERRSES 




1 447 ; 








1448 ; 








1 449 j 








1451 % 








1432 ; 








1433 t 








1433 / 








1436 ; 






067F 00 


1457 ACK4: 


NOR 




0680 26B9 


1438 


JNTO 


AERCK 




1439 ? 








1460 ; 






0682 D40F 


1 461 


CALL 


TSET03 




1462 ; 






0684 FE 


1463 


nov 


A R6 


0633 0293 


1464 


JB6 


AOKCK 


0687 C488 


1463 


JMP 


AERCK2 




1 466 ; 








1 467 ; 






0689 04 OF 


1468 AERCKt 


CALL 


1 9C 1 WO 




1469 ; 






068B FE 


1470 AERCK2: 


nov 


A,R6 


068C 52A7 


1471 


JB2 


AENCK 


068E IE 


1472 


INC 


R6 




1473 ; 






068F 0424 


1474 


* CALL 


RARCLR 


0691 C4A1 


1475 


jnp 


A04CON 




1476 j 






0693 B4FF 


1477 AOKCKt 


CALL 


BCNTBC 


0695 3307 


1478 


ANL 


A, #07H 


0697 A9 


1479 


nov 


R1 * A 


0698 C9 


1480 


DEC 


R1 


0699 0403 


1481 


CALL 


CHTBCK 


0698 09 


1482 


XRL 


A,R1 



& VLF fl*g f cle*r. 

Start bit "0" set. 

f e©i»»«nd + ftess*g« ' > 
!***NEXT <CO«04D>*** 
; RETR . 

iP*rity fl*g cl«»r 

VLF fl»gs deir. 



: Start bit 



set . 



t command * response 1 > 
;***NEXT C KEYDAY J*<r* 
; RETR . 



04 COMMAND . 



ttB? 



:ACK bit check - 



;Half bit ti»« counter set t start. 

»;«ck * > 



< NCK ! ^ 
:H*If bit ti»e counter s-at t stir* 

;3 tines error 

: Error counter lnc . 
Ch-al 1 -tng-* once more . 
; Par itv na.j cl*»r . " 



K AC* & PCK' ok * 



FILE: 0KI:SHICI 
LOCATION OBJECT CODE LXHE 
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D69C C6A9 
069E 10 
Q69F D424 



06 A 1 D414 

06A3 23 OA 
06A3 C4EF 

06A7 C42D 



06A9 8826 
06AB B04 0 
06 AD E48A 



06«F D422 

06B1 B837 
0663 FO 
06B4 F2BA 
06B6 2316 
06B9 C4EF 

06 BP FF 
06BB F2CA 



06BD B867 
06BF FO 
06CO F2C3 
06C2 ID 
06C3 6477 



06C3 FF 
06C6 D2E8 
Q6C8 C4F2 



06CA 337F 
06CC AF 

06CD 92E4 



1483 
1494 
1463 

1486 ; 

1487 J 

1488 J 



SOURCE LIME 

JZ 

INC 

CALL 



EHD04U 
8R0 

PARCLR 



1489 A04COHt 

1490 i 
1491 
1492 

1493 J 

1494 AEMCK: 

1495 i 

1496 I 

1497 $ 

1498 END04U: 
1499 

1300 

1301 j 

1302 ; 

1303 ; 
1504 ; 

1303 ; 

1306 ; 

1307 ; 



CALL VLFOO 



MOV 
JHP 



JHP 



nov 

MOV 
UrtP 



A,l» 0 
JMPR 

ERRSES 



;Tv operation end or not *> 

t 

;P»rtty el«*r. 

Th operation continue 
for 04 con ! > 
jStart bit M 0- *et. 

t***NEXT <COM04D>*** 
; RETR . 

•04 command response error. 
Error indicator set. 



R0,»SDMSG1 
9R0,t01 0OOO00B 
R04ERS 



« Ty operation end for 04 co» 



-SUB ROUT 1 HE 



C JHP TO HEAD ROUTINE . 3 



1308 1 



1309 
1310 



1511 D I SEND: 

1312 : 

1313 

1514 

1313 

1316 

1317 

1318 ; 

1319 JPIDLt 
1520 

1321 ; 

1322 t 

1523 COHTDE : 

1324 

1323 

1326 

1527 

1328 ; 

1329 ; 

1330 ALEHD: 
1331 

1332 

1533 J 

1534 ; 
1333 PCHKS: 
1536 

1537 ; 
1338 
1339 i 



CALL 

MOV 
MOV 
JB7 
MOV 
JHP 

MOV 
JB7 



MOV 
MOV 
JB7 
IHC 
JMP 



MOV 
JB6 
JHP 



ANL 
MOV 



JB4 



PARCLL 

R0,»RE841 
A,*R0 
JPIDL 
A, #27 
JMPR 

A,R7 
PCHKS 



RO* fDEMAPH 
A,*R0 
ALEND 
R3 

DM8RE 



A,R7 

PRDR2 

NTDRP 



A.«7FH 
R7,A 

PRDEV 



:Parity flag clear 

& VLF flags clear. 



; Response fligs cheel- 1 



< no response ' > 
: Device end "* 



; Device continue. 



< response i > 
Response flag cl*ar. 



FILEt AKI:SH1CI 
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SOURCE LINE 



06CF B867 
06D1 FO 
06D2 F2DF 
06D4 FF 
06D3 B2D9 

0607 C4BD 

0609 FF 
06DA 434 0 
06DC AF 
06DD C40D 



06DF 
06E0 
06E2 

06E4 

06E6 

06E8 
06EA 

06EB 
06ED 



FF 

B2EB 

C4BD 

B2E8 

C4F2 

33BF 
AF 

BD5E 
C4FC 



06EF C3 
06F0 2F 
0&F1 93 



06F2 BD5E 
06F4 FC 
06F5 A8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E4 09 



1340 
1541 
1342 
1343 

1544 

1343 
1346 

1347 ; 

1348 PRLSFS: 
1349 

1330 
1331 

1332 ; 

1333 OUESEt 
1334 

1335 
1336 ; 

1357 PRDEV: 

1358 j 
1339 

1360 ; 

1361 PRDR2: 
1562 

1363 : 

1364 PRDRP: 
1363 

1366 ; 

1367 i 
1568 t 

1369 ; 

1370 i 

1371 : 

1372 ; 

1573 ; 

1574 ; 

1575 JMPR: 
1376 

1377 
1578 t 

1379 t 

1380 : 

1381 : 

1382 : 
1S83 : 

1384 ; 

13B3 

1586 i 

1387 MTDPP : 

1588 

1589 

1390 

1391 

1592 

1593 ; 

1594 

1393 ; 

1596 j 



HOV 

riov 

JB7 
MOV 
J83 

JMP 

MOV 
ORL 
MOV 
JMP 

MOV 
JB3 
JMP 

JB3 

JMP 

ANL 

MOV 

MOV 
JMP 



RO.iDErtPPH 

A,8R0 

QUESE 

A,R7 

PRLSFS 

CONTDE 

A,R7 

A , * 04 OH 

R7,A 

CONTDE 

A,R7 

PRDRP 

CONTDE 

PRDRZ 

NTDRP 

A, tOBFH 
R7,A 

R3,»DEriAP0 
STOPS 



n P. P. device poll tr 
R .R .drop poll . > 

:•, Priority d«vic* poll 
%, p . R . drop pol I • / 

:He^t drop select. 



jt Priority or R*R. device poll 
& priority drop poll, > 
1st drop seltct. 



-SUB ROUTINE 



C RETURN ROUTINE. 



SEL 
XCH 
RETR 



RBO 
A,R7 



-SUB ROUTINE 



t NEXT hCCESS DROP SELECT. 



MOV 
MOV 
MOV 
MOV 
JB7 
INC 

JMP 



R3,#DEMwP0 

A,R4 

R0,A 

A,&R0 

STOPS 

R4 

SETSD 



: Drop end or not 
: « not *nd ' > 
No:t drop set. 
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FILEt AKI:SH1C1 HEWLETT-PACKARD: 
LOCATION OBJECT CODE LI HE SOURCE LIME 



8048 Afffcmblcr 



06FC BC31 
06FE B831 

0700 FO 

0701 7203 

0703 E4 09 



0703 2304 
0707 C4EF 

070* FC 
07 OA A8 
070B FO 

070C 4308 
07 OE AS 

070F FF 
0710 3216 

0712 231C 
07 14 C4EF 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

071B D40B 

071 D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 3387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



SELSET: 



1397 STOPS: 
1396 
1399 
1600 
1601 ; 
16 02 
1603 
1604 
1603 
1606 

1607 ; 

1608 SETSDt 
1609 

161 0 

1611 J 

1612 ANSUOt 
1613 

1614 ; 

1613 

1616 

1617 ; 

1618 

1619 

1620 ; 

1621 ; 

1622 ; 

1623 ; 

1624 | 
1623 t 

1626 : 

1627 ; 

1628 ; 



nov 

MOV 

nov 

JB3 
JMP 



MOV 
OMP 

MOV 
MOV 
MOV 

ORU 
MOV 

MOV 
JB1 

MOV 
JMP 



R4, tDRMAPO 
R0,«DRMAP0 
A,9R0 
SELSET 

SETSD 



A, §4 

JMPR 

A,P* 
R0,A 
A,(?R0 

A,#08M 
R0,A 

A,R7 
DSCF84 

A,H2S 
JMPR 



;/ Drop *nd 1 > 



jOrop »ap *«t or not ? 



• Hot s«t » > 
•***HEXT CMTMIHT3*** 

;RETR. 



;< 3*t ! > 



: ***NEXT IDSCF841*** 
; RETR . 



C DROP SCAN FOR 84 COMMAND. 3 



«D28 



1629 








:Droo ic»n. 


1630 


DSCF84 : 


MOV 


A,R0 


1631 




HOVD 


P3, A 




1632 










1633 










1634 




MOV 


A,R7 


: 


1633 




J81 


DSCFJJ 




1636 








il bit tine counter set. 


1637 




CALL. 


TSET1 * 


1638 


t 








1639 


DSCFJJ: 


MOV 


A,R7 




1640 




AML 


A j. VOFDH 




1641 




MOV 


R7,A 


: 


1642 


1 








1643 




MOV 


A,R0 




1644 




ANL 


A,«087H 


* 


1643 




MOV 


RO, HDRMAPH 


; 


1646 




MOV 


8R0,A 




1647 
1648 


J 


MOV 


A,»4 


;***tlEMT CMTMINTJ*** 


1649 




JMP 


JMPR 


: RETR . 


1630 


; 
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FtUfe» AKIiSHICI HEWLETT-PACKARD: 8048 A**€«M«r 



LOCATION OBJECT CODE LIME SOURCE LINE 







1634 












1633 






t VLF INPUT DATA " 1 " SET. I 






1 636 












1637 












\ 










1 638 








0728 


97 


1639 


VLFI 1 t 


CLR 


C i 


072C 


A7 


1 660 
1661 


t 


CPL 


C i 


072D 


FB 


1 662 


VLFP3T : 


MOV 


A, R3 ; 


072E 


67 


1663 




RRC 


A : 


A79C 


HO 








» H ; 


0730 


83 


1663 
1 666 
1 667 


* 


RET 








1 668 






















1669 























1 67 0 


* 










1 67 1 












1 672 


* 










1 673 






- 






\ 










1 674 








0731 


97 


1673 


VLFIOt 


CLR 


C ; 


0732 


E42D 


1676 
1 677 


I 


JMP 


VLFRST ; 






1 678 
1679 


* 




















t DO u 


* 










1 68 1 






v WHt I top cunnHiil/ UlsrvvHL* - 






1682 

* OOJ 






















1684 








0734 


04 OF 


1685 


IDLINTi 


CALL 


TSET05 :HaK bit tim* counter s*t % jt-art. 




D93 r 






MOV 


hu» wKto* I j i?* d*jt t er «npt^ . 


Of JO 


r U 


1 DO » 




nov 


A . GR0 ; 




r 


1 COO 

* BOO 

* £OQ 
1 OQ7 

1690 






L'nl ofc 1 ; 


0738 


B4FF 


1691 




CAtL 


BCNTBC ?E-:it 04 operation. 


073D 


F243 


1 692 
1 693 


* 


JB7 




073F 


231 8 


1 694 




MOV 




074 1 


C4EF 


1 693 
1 696 




JMP 


JMPR 


0743 


C4BA 


1697 
1698 
1699 


DHTSET : 


JMP 


JPIDL ?4 Ou^N'er «npt<-'. ^ 


0743 


FF 


1700 


ST04DPt 


MOV 


A„R7 : 


0746 


4301 


1701 




ORL 


A.tOIH t 


0748 


AF 


1702 




MOV 


R7,A : 


0749 


E459 


1703 
1704 
1703 


; 


JMP 


INT04S 






1706 












1707 


i 










1708 


\ 




C CHANCING OPERATION TO 84 .3 






1709 
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FILE: AKI:SH1CI HEMLETT-PftCKARDt 3048 A»»«™bl«r 

LOCATION OBJECT CODE LINE 30'JPCE LINE 
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0746 PA 
074C 30 



074D 04 OB 

074F FF 
0730 1234 
0732 C4AF 
0734 33FE 

0736 AF 

0737 E434 



0759 
073B 
073C 
073E 
075F 
0761 
0762 
0764 
0763 



B823 
FO 

5307 
A9 

B837 
FO 

5307 
D9 

C67B 



0767 F9 

0768 4308 
076A AS 

076B FF 
076C 3272 

076E 2310 
0770 C4EF 

0772 33F0 

0774 AF 

0775 E477 



0777 F8 

0778 3D 



1711 : 

1712 ; 

1713 ; 

1714 NDP504: 
1713 

1716 ; 

1717 ; 
J718 

1719 ; 

1720 ftfcDAD2i 
1721 

1722 

1723 ARIWT: 

1724 

1725 

1726 ; 

1727 ; 

1728 ; 

1729 i 

1730 ; 

1731 : 

1732 ; 

1733 INT043: 
1734 

1733 

1736 

1737 

1738 

1739 

1740 

1741 

1742 : 

1743 

1744 

1743 

1746 : 

1747 

1748 

1749 ; 

1730 

1751 

1732 : 

1733 DSF0*8: 
1734 

1733 

1736 : 

1737 J 

1738 i 

173? — 

1760 .: 

1761 : 

1762 ; 

1763 J 

1764 ; 
1763 .: 

1766 OSF04C: 
1767 



HOV 
MOVD 



CALL 

MOV 
JBO 

jnp 

AHL 
MOV 
JMP 



MOV 
MOV 
AHL 
MOV 
MOV 

nov 

ANL 
XRL 
J2 

MOV 
ORL 
MOV 

MOV 
JB1 

MOV 
JMP 

ANL 
MOV 
JMP 



M,R0 : 
P5,A 



TSET1 

A,R7 
AFIUT 
Dl SEND 
A, #0FEH 
R7.A 
IDLINT 



;1 bit cour.t*r s«t £ st*rt . 



-SUB ROUTINE — - 



t 04 t'POP SELECT. J 



P0,»SDMSGH 
A.9R0 
A. t07H 
R1 , A 

RO. tDRM»PH 

A,OF0 

A.i07H 

A,R1 

NOCHGE 

A,R1 
A,«08H 

R0,A 

A,R7 
DSF04B 

A.«29 
JMPR 

A .HOFDH 

R7,A 

DSF04C 



i ***NEXT t DSF 94C 3* + * 
: RETP . 



t DROP SCAM FOR 04 COMMttND » 3 



• E29 



MOV 
MOVD 



A.RO 
P3>A 



FILE i OKI:SHIGI 
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01 67237 



LOCATION OBJECT CODE LINE SOURCE LINE 







1 768 


; 












1769 


j 








0779 


D40B 


1 770 
1 771 




CALL 


TSET1 


* 


077B 


F9 


1772 


NOCHGE: 


nov 


A,R1 


! 


077C 


B837 


1 773 




MOV 


RO t «DRttAPH 




077E 


20 


1 774 




XCH 


A,9R0 


; 


077F 


B86C 


1773 




MOV 


R0,#SAVDPF 


: 


0781 


AO 


1 776 
t 777 
1 778 


> 

; 


(10V 


<?R0 . A 




0782 


D422 


1779 
1 780 


s 


CALL 


PARCLL 


! 


0734 


D4I 4 


1781 
1 782 


1 


CALL 


VLFOO 




0706 


2314 


1 783 




MOV 


A, #20 




0788 


C4EF 


1 784 
1783 
1 786 


; 
t 


JMP 


JMPR 


:i 






1787 
1788 














i 












1789 


* 




C 04 COMWAHC* 1 






1790 














1 791 
1792 






















078A 


B86C 


1 793 


P04ERS: 


MOV 


R0,*SAVDPP 




078C 


FO 


1 794 




MOV 


A,©RO 




078D 


B937 


1793 




MOV 


R1 , HDRMAPH 




078F 


21 


1796 




XCH 


A , QRt 




0790 


A8 


1797 
1798 


; 


MOV 


RO,A 


: 


079 1 


FF 


1799 




MOV 


A,R7 


* 


0792 


32A7 


1800 
1801 


; 


)B2 


TSUGXN 




0794 


F1 


1802 




MOV 


A,0R1 




079? 


D6 


1803 




XRL 


A,R0 




0796 


C6AE 


1804 
1803 


; 


JZ 


MAD AD E 




0796 


8867 


1806 




MOV 


R0,*OEMAPH 




079A 


FO 


1807 




MOV 


A,9R0 




0793 


F2AC 


1908 
1809 




JB7 


TSUG I 2 ' 




079D 


F1 


181 0 




MOV 


A,3R1 




079E 


5307 


1811 




ftNL 


A. §07H 




07«0 


4308 


1812 




ORL 


A,«06H 




07A2 


A8 


1813 




MOV 


R0,A 




07A3 


231E 


1814 




MOV 


A, §30 




07A5 


C4EF 


1813 
1816 


; 


OMP 


JMPR 




Q7A7 


33FB 


1817 


TSUGINt 


ANL 


A, tOFBH 




07A? 


AF 


1818 
1819 




MOV 


R7,A 


t 


07AA 


C4F2 


1820 




JMP 


NTDRP 




07AC 


C4AF 


1821 


TSUCI2: 


JMP 


DISEHD 








1822 


; 






07AE 


E44F 


1823 
1824 


MADADE : 

; 


JMP 


MA DAD 2 





;1 bit timt counter set. 



%, VLF f\bi}i cle&r. 
Star*; "0" bit s«t . 

***HEXT CC0M04J**t 



-SUB ROUTINE- 



FILE* AKI:SH1C1 
LOCATION OBJECT 
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HEWLETT-PACKARD: 8048 As*eabler 
CODE LINE SOURCE LI HE 
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07BO 38 
07B1 3D 
07B2 42 
07B3 47 
07B4 4C 
07B5 51 



07B6 B837 
07B8 FO 
07B9 5307 
07BB 03B0 
07BD A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



69 
Ft 

72F8 

F9 

0304 

A8 

FO 

72CE 
FF 

33EF 
E4D1 



07CE FF 
07CF 4310 
07DI AF 

07D2 B85E 
07D4 BrtOO 

07D6 FA 
07D7 96DE 
07D9 BAFF 
07DB F1 
07DC E4E3 



-SUB ROUTINE 



C CHANGING THE DEVICE MAP. 



1823 t 

1926 ; 

1827 i 

1828 ; 

1829 ? _ 

1830 \ 

1832 J | 1 1 | | | | I f I M M I I I I I I M M 1 1 I I ! I 1 1 1 1 1 M H t I I ! I I M H I ! t I I H I t 1 I I I I I 

\ I34 j J HEAD * ADDRESS * TABLE OF * THE " DEV ICE MAP 1 • 

1833 ; I 

1836 ; I 

1837 ROMTIt 

1 838 ; t 
1839 
1840 ; f 
1841 
1842 j I 
1843 
1 844 ; I 
1845 
1 846 ; I 
1847 

* 04.0 ( 1 

1849 ; 1 I I I I I I I I t I I I 1 1 I I I I 1 1 I I 1 1 1 1 1 I I I I I I I I I I I I ! I I I I I I I I II i I I I 1 1 I I ! I I I I 

• 830 ; 



D8 


DVM10 


;Drop 


»0 


«. 


device »*p 1 


>. 


DB 


DVM11 


;Drop 


• 1 








DB 


DVN12 


;Dr©p 


«2 


i % 






DB 


DVM13 


; Drop 


• 3 








DB 


DVM14 


:Drop 


*4 


< 




> , 


DB 


DVM15 


:Drop 


•5 


C 







1831 DEVCH: 

1832 

1853 

1854 

1353 

1856 ; 

1857 

1938 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 ; 

1869 PPSET: 
1870 

1871 RPSETEr 

1872 ; 
1873 
1874 

1875 ; 

1876 DEVPS: 
1877 

1878 
1879 
1880 
1881 ; 



NOV 
rtOV 
AWL 
ADD 
I10VP 

MOV 
MOV 
JB3 
NOV 
ADD 
rtOV 
MOV 
JB3 
MOV 
ANL 
JMP 

MOV 
ORL 
MOV 

MOV 
MOV 

MOV 
JNZ 
MOV 
nov 
JMP * 



R0,#DRWAPH 
A,8R0 
A,»07H 
A . UROMTI 
A.9P 

R1,A 
A, 8R1 
PUEND 
A,R1 

RO.A 

A,9R0 

PRSET 

A,R7 

A,«0EFH 

RFSETE 

A.R7 

A,#10H 

R7,A 

R0> tDEMAPO 
R2,tOH 

A , R2 
SWPAC 
R2, tOFFH 
A^9R1 
CONCT 



: Device table r*e«d address set. 
* for current drop > 



: Device polling map set or not 
iPrioritw or round robin ? 



; Pol ling fl»g ;*t.' round robin. 



^Polling flag sc* prior ity poll. 



:R0 « device »»P 2 pointer. 
!R2 • F.F rug. 



I 

;< 



bit 0-3 
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LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



07DE 


BAOO 


1832 


SWFftC : 


HOV 


R2,«0H 


07E0 


F 1 


1833 




MOV 


A,<?R| 


07E1 


47 


1884 




SWAP 


A 


07E2 


19 


1883 




INC 


Rt 






1886 


; 






07E3 


330F 


1887 


CONCT : 


ANL 


A,#OFH 


07E3 


00 


1338 




MOV 


9R0,A 


07E6 


03 OF 


1839 




XRL 


A,#0FH 


07E8 


C6F2 


1890 




JZ 


DEVCE 


07EA 


F8 


1391 




nov 


A,R0 


07EB 


0363 


1892 




XRL 


A, *DEMAP7 


07E0 


C6F3 


1893 






0EVCE2 


07EF 


18 


1894 




INC 


RO 


07FO 


E4D6 


1393 




JMP 


DEVPS 






1896 








07F2 


C8 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A,9R0 


07F4 


4380 


1899 




ORL , 


A,»80H ' 


07F6 


AO 


1900 




nov / 


9R0,A 


07F7 


83 


1901 




RET / 








19 02 








07F8 


B83E 


1903 


PUEND i 


MOV 


RO,*DEMAPO 


07FA 


BOFF 


19 04 




MOV 


PR0,#0FFH 


07FC 


83 


1903 




RET 








1906 












1907 









• frit 4-7 > 

aap 2 m»p i . 

Device en<J •» 
Device n«p and ^ 



1903 



:D«vic« nap » not set. 



Errors*' 
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cmicrg tirlE 



2 ; 

3 

4 ; 

5 SEISfcKU. 
-6 SEISmHJ, 

7 SEISmH» ( 

8 SEISmIU, 

9 

f ***** 



JUV: 
p HN : 

» *'* : 
"VV: 



EOU 01 H 
EQU I2H 
EOU 38H 
EQU 2 



; ***** 
. ***** 



10 
1 t 
12 
13 
14 
13 
16 
17 
18 

19 ;-»»-- 

20 t ***** 

21 ;****• 

22 ;»**** 

23 ;***»* 

24 ;*•*** 

23 ;*•*** 

26 ;***•* 

27 ;****♦ 

28 ,.**** 

29 ;•**** 

30 j***** 

31 ,****- 

32 ;****» 

33 ;***•* 

34 :***-* 
33 i ***** 
36 )**»•* 
37 

38 ;*-*** 

39 ;***•* 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
50 
31 
32 
33 
34 
33 
36 
37 



<<< TOSHIMO_OS 

<<< TOSHIBA HO OS » 

<<< TOSH1 i INO OS >>> 

'« TOSHI NO OS '>>> 



: version Ho. 

; > > 



<■:*; Data Format 

Adr« H ECU A*dre»* M 

Adrs L < ECU Addrtar* L 

Data L«ngth M 
Data 1 



D»ta c to Drop P Command / Data > 



Data H 



Bv n.TaNAK'A i T.IMOUE 



Function 

C |j CCC t ECU Conawunicat ion 

Echo Back 

Forced Tuning / Off K*v 
S«nd Function < ALOHA ) T«-t 

( 2> - — Ra» Back up 
<3> Verification 



<< ; Bug Lifft 



;*%•%%% 
ittStt 
;SSStS 



BIAS t 



EQU 000 OH 



PROGRAHVERSIOHr EQU BIAS 
P;: CRC_E*RORr EQU BIAS+4 
RxIcPC_OK_Y0 : EQU BIAS* 5 



j DS 4 
I DS 4 
; DS 4 



APPENDIX C 
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HEVLETT-FACKfiRD : 8036 A;«i»bli»' 



SOURCE LINE 

58 IBFJJVER^FLOUt 

59 SCAN MODE_FLftC: 

60 VIEfeTcHAHNEL: 

61 PC COPE: 

62 EVENT_CHAMNEL 

63 ; 

64 VLF_ERR0R_t1AP i 
63 PC_FC_LISTi 

66 BA$IC_AUTHOf 

67 

68 

69 

70 

71 ; 

72 A200Hi 

73 CH_N0_FREQ 

74 TJME_r<«6LEi 
73 JUMP ADDRESS: 

76 NEXTJSO.ADRS : 

77 ; 

78 TOJ>R0P: 

79 TOJCCC: 

80 t 

81 DS2: 

82 INDEX J?X_1 : 

83 INDEX_TX_1 : 

84 CTRL_1 : 

83 CTRL_1_CO'iMT: 

86 INDEX_RX_2t 

87 JN0EX_TX_2: 

88 CTRL.2: 

89 CTRL_2_C0UNT : 

90 PAGE„$y: 

91 ECHoIb*CK_FLAG: 

92 REVERS — CHANEL : 

93 TX_BUS Y_FLAG : 

94 BASE.FOINTi 

95 IHIT_POINTi 

96 BINARY_LEDi 

97 ECH0_BACK_ADP3: 
98 

99 CONV_NO: 

100 DROF HO: 

101 IC.BYTEs 

102 DEVICE_MOi 

103 ID_BYTE: 

104 CONV_NO_BtTt 

105 DROP_MO_BIT: 

106 OEVICE_NO_BlT: 
1 07 

108 nUL.ADR 

109 EXTPN.STAT 

110 TEMP_R_CH 
1 1 1 

112 ! 

113 08F_BF_W i 

114 08F BF CMD : 



EQU BIAS+12 
ECU BIASM4 
EQU BtAS+16 
EOU BIAS+32 
EQU BXAS+4S 
EQU BIAS+36 
EQU BlAS+126 
EQU BIAS+236 
EQU BlAS+256+128 
; BIAS+312 



EQU 200H 
EQU A200H 
EQU A200H+100H 
EQU A200H+13 0H 
EQU A200H+200H 

480H 

EQU 050 OH 
EQU 060 OH 



EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EC!U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



070 OH 

DS2*2*l 

DS2+2*2 

DS2*2*3 

DS2*2*4 

DS2+2*5 

DSC+2*6 

DS2*2*7 

DS2*2*8 

DS2*2*9 

DS2*2*10 

DS2*2*1 1 

DS2+2*12 

DS2+2*13 

DS2+2-M 

DS2+2-15 

DS2+2-16 



EQU 0S2*2«1S 
EQU DS2*2-19 
EQU DS2+2-20 
EQU DS2+2-21 
EQU DS2+2-22 
EQU DS2*2*23 
EQU DS2+2-24 
ECU DS2+2-25 

EQU D$2+2*29 
EQU DS2+2*30 
EQU DS2+2+31 

74 OH 
EQU DS2+2*32 
EQU OBF BF_N+1 



DS 2 
DS 1 
DS 3*2 
PS 8*2 
DS 8 

DS 123 
DS 128 
DS 128 



j DS 256 

; 8*8*2 

j 8*8*2 

j 64*2 



FREQUENCY TABLE SThRT FPOK HEP! 



; DS 2 
i DS 2 
; DS 2 



0000 0000 



STORE #3 
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HEWLETT-PACKARD: 8086 A55*mbl*r 



113 
1 16 
117 
1 18 
1 1^9 
120 
121 



SOURCE LINE 

08F_BF_ID: 
OBF_BF_BYTE: 
CONV_ SELECT: 



123 
124 
12? 
12t 
127 
128 
129 
130 
131 
132 
133 
134 
113 
136 

138 
139 
140 
141 

142 
143 
!44 
145 
146 

147 
148 
149 
130 
131 
132 
133 
154 
153 
136 
137 
138 
159 
160 
161 
162 
163 
• 164 
163 
166 
167 
168 
169 
170 
171 



DS1 t 

N0W — EVENT i 
BEFOP_EVENTt 
EVENT_EH«BLE: 



LSB_LED 1 
HSB_LED: 
HSB^LED s 
PPV_LED : 

KEY OATAr 
ONE_SEC_TtHERt 
TUNER_D1 1 
TUMER.02 : 
TUNER_C8Lt 
UP.FLftC i 
DOWN FLACt 
RC_FC_EXISTi 

pouer_feed i 

; 



EQU OBF_BF_N*2 
EQU 0BF_BF_M*3 
EQU 08F_6F_M*16 

EQU 0780H 
EQU DS1 
EQU DS1+I 
EQU DS1+2 

EQU DS1 +4 
EQU DS1 + 3 
EQU DS1** 
EQU OS 1*7 

EQU DS1+9 
EQU DS1+10 
EQU 0S1* t 1 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



: OS S 



DS16: 

OROP_CnO_BFi 
SPU_CHP_BFr 
FROW_0BF_BF : 

SEND_ENABLE i 

send address: 
semdIindexi 

3END_CMD_RESP: 
SEND DATA_BUFFi 



EQU 800H 
EQU DS16 
EQU DS16+16*1 
EQU DS16*16*2 



EQU DS16*16*3 
EQU SEMD_ENABLE+1 
EQU SEND_*>DDRESS*2 
EQU SEND_ADDRE?S*3 
EQU SEND_»DDPESS+4 



EVENT_NO_FREQt EQU 900H 



KEY_DATA_STACK 

eciTaddress 1 
tx_lehgth: 

TX_CQMHPND: 
TX_ BUFFER i 



TIMER_COUNTER: 
IMDEX_HISTORYi 
HISTORY.BUFFER 



EQU 100»»H 

EQU KEY_PPTA_STACK>I6*64 
EQU ECU~APDRESS*2 

EQU ECLL ADDPE - 5+3 
EQU ECuIftDDRETS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 20001! 



OS 16 
DS 16 
DS 16 



; DS 1 

; DS 2 

: DS 1 

i DS 1 

: DS 123 

: DS 236 



: DS 16*£4«1024 

; DS 2 

i DS 1 

DS 1 

: DS 256 



HEW»LETT-P*CK*PD: 3036 fls?«mbl 



SOURCE LINE 



1?2 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 
1*6 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
f 99 
200 
201 
2 02 
203 
204 
205 
2 06 
207 
208 
209 
210 
21 1 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 



PmCE_«EM: 

STACK_END: 
$TACI'_TOP: 



ES_8ACK'_UP : 
ES_BACK~UP_1 i 
ES^BAcOjp"? : 



EOU 3000H 

EOU 39PFH 
EQU 4000H 

BAC»C_UF PAM A 

EQU 0 
EQU 200H 
EQU 4 0 OH 



ES_EVENT_TtMEP.: EOU 600H 



t!«er_out_code : 
plus_k;ey_code : 

EVEHT_IfEV_CODE : 
AUTH0_K£Y_CODE : 
ONOFFJ EY_C0OE : 
HIHUS_KEY_C0DE : 
SCAN_KEY_CODE : 

CLZmF jvey _code ; 
SENDEE >'_CODE : 
POU£R_On_COPE : 
POWER_OFF_C0DE : 
RECENT_ON_CO[>E : 
RELEASE_CCDE : 
KEY_PUSH_CODE : 

ASCII_E»: 
ASCII ttO: 
ASCII SCt 

ascii.f: : 

ASCII_PC ; 

ASCII_C; 
ASC J I_?= 
ASCII_*0: 
ASCII_DE: 
ASCII NiJ: 
ASCIl~NO: 
ASCII_CO: 
ASCII PR: 



EQU 
EQU 0 

EQU 10H 

EQU 1 1 H 

EQU 12H 

EQU 13H 

EQU 14H 

EOU 13H 

EOU 16H 

EQU 17H 

EQU 18M 

EQU 1?H 

EQU 1*H 

EQU 1BH 

EQU 1CH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4372H 
4155M 
5343H 
4643H 
3043H 

434CH 

3345H 

4164H 

6445H 

0049CH 

0D4DCH 

43DCH 

5072H 



PUSHBALL: 
P0P_ALL : 
1 

SEHO^MAX : 



EQU 6 OH 
EQU 6tH 

EQU 64*2 
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HEWLETT-PACKARD: 8096 Arttmbler 
SOURCE LINE 



0000 FA 

0001 B8A2FF 

0004 92 

0005 B8F800 
0008 EF 

000? BBA4FF 
00OC 92' 
OQOD B83F00 
0010 EF 
00? 1 B8H8FF 
0014 92 
001? B83C88 

oo«e EF 

00' 9 BAA6FT 
OOiC B8FC21 
00-F EF 

0020 B80020 
0023 8 ED 8 



0023 BBOOOO 
0028 B80000 
002B 890? 
0020 83C302 
0030 81FB0040 
0034 72F5 



0036 B80000 



229 
230 
231 
232 
233 
234 
233 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
# 25t 
25; 
253 
254 
253 
236 
237 
238 
239 
26 0 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
283 



DROP_CriD_PORT: 
DP OP_DATA_PORT : 
ECU_JLaP&RESS : 
ECU_L_ADDRESS r 
INT~OFST 

intTofst 

IHT30FST 
TIMER1_0FST 
ACHO 
ACHC 
BCHD 

bchc 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU 01 OQH 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



OwOM+C 5*4 > 

rt2 

60 
72 
00 
04 
02 
06 



-CS . SET 

INITIAL SET UP IAPX186 



»2 RUM : 



ORG 






OOOOH 


CLI 








;LCS 


SET 


UP 


16KB 


MOV 






AX,0FFA2H 


XCHC 






DX,AX 


MOV 






AX, 00F8H 


OUT 






DX.AX 


:PCS 


SET 


UP 


FROM OOOOH AT 


MOV 






AX, 0FFA4H 


XCHC 






OX* AX 


nov 






AX, 003FH 


OUT 






DX.AX 


MOV 






AX, OFF ASH 


XCHG 






OX, AX 


MOV 






AX.883CH 


OUT 






OX . AX 


;MCS 


SET 


UP 


04 00 OH 


MOV 






DX, 0FFA6H 


MOV 






AX,21FCH 


OUT 






DX . AX 


MOV 






AX.2000H 


nov 






DS,AX 



I/O MAPPED 



:3-WAlTE3 INSERTED 



RAMJCLEAR : 
RAM_CLEAR_LP I 



MOV BX,BIAS 
MOV AX,0 
MOV CBX3,AX 
ADD BX,2 
CMP*BX,4ft00H 
JC RAM_CLEAR_LP 



•JUMP TABLE URITE- 
MOV 



AX, 0 
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HEWLETT-PACKARD i 9086 H#s«mt>l*r 



SOURCE LIKE 



0039 


8ED8 


286 
287 




MOV 


DS,AX 






; 






003B 


ob340Q 


288 




HOV 


BX,1NT10FST 


003E 


C7070002 


289 




HOV 


WORD PTR tB:O,200H 


0042 


C74702Q0FE 


290 
291 




MOV 


WORD PTR CBX+23, 0FE00H 






; ~ 






0047 


8B3C0O 


292 




MOV 


BX.INT30FST 


004 A 


C70i 0003 


293 




MOV 


WORD PTR CBK1,300H 


004E 


C7470200FE 


294 




MOV 


WORD PTR CBX+23, 0FE0OH 






293 


; ~ 


INTO ADDR. /CASCADED UITH INT2/1NTA0/ 


0033 


BBB400 


296 




MOV 


BX, INT_OFST 


0036 


C7070004 


297 




MOV 


WORD PTR CBX3,400H 


005A 


C7470200FE 


298 




MOV 


WORD PTR CBX+23 , 0FE0OH 


0 03F 


C74704.Q003 


299 




MOV 


WORD PTR EBX+43.300H 


0064 


C7470600FE 


300 




MOV 


WORD PTR CBX+6 3, 0FE00H 


0069 


C747080006 


301 




MOV 


WORD PTR CBX*83 .600W 


0O6E 


C7470AO0FE 


302 
303 




MOV 


WORD PTR cb:<+io),ofeooh 










0073 


B&4800 


304 




MOV 


BX,TIMER1_OFST 


0076 


C7070007 


303 




MOV 


WORD PTR ?BX3,700H 


007A 


C7470200FE 


306 




MOV 


WORD PTR CBX+23, 0FE0OH 






307 
308 












} 










309 


'* 






007F 


890020 


31 0 




MOV 


AX,2000H 


0082 


BEDS 


311 




MOV 


DS,AX 


0084 


8ED0 


312 
313 




MOV 


S3, AX 






1 


SOKHr SQUARE 




0086 


8ft32FF 


314 




MOV 


DX.0FF32H 


0089 


B80F00 


313 




MOV 


AX, 13 


0 08C 


EF 


316 




OUT 


DX . AX 


008D 


BA34FF 


317 




MOV 


DX,0FF34H 


0090 


B80FOO 


318 




MOV 


AX, 13 


0093 


EF 


319 




OUT 


d:^ax 


0094 


BA36FF 


320 




HOV 


DX,0FF56M 


009 r 


B803CO 


321 




MOV 


AX, 0C003H 


0Q9A 


& 


322 




OUT 


DX.AX 






323 


: 


IHITIAL SET UP 


OF PMA CH.0:RX TRAHS 






324 
323 








0 098 


880000 




MOV 


AX.ACHD 


0 09E 


BACOFF 


326 




MOV 


DX. OFFCOH 


00A1 


EF 


327 




OUT 


DX.AX 


00A2 


BOOO 


328 




MOV 


AL,0 




DHL <r r 


329 




MOV 


DX, 0FFC2H 


0 0A7 


EF 


330 




OUT 


DX.AX 






331 
332 






OF DMA CH.1;TX TPAH3-* 


















00*18 


880000 


333 




MOV 


AX, ACHD 


00AB 


BAD4FF 


334 




MOV 


DX, 0FFD4H 


OOAE 


EF 


333 




OUT 


DX,AX 


OOAF 


BOOO 


336 




MOV 


AL,0 


0OB1 


BAD6FF 


337 




MOV 


DX, 0FFD6H 


00B4 


EE 


338 
339 




OUT 


DX,AL 


00B3 


BCF03F 


34 0 




MOV 


SP.3FF OH 






341 




IHITIAL SET UP 




00B8 


B018 


342 




MOV 


AL,00OH0OOB ; CH .RESET 



01 67237 
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HEWLETT-PACKARD: 3086 At»*»bWr 
SOURCE LI HE 



OOBA E604 

OOBC BB0231 
OQBF BA0400 
00C2 E97E01 

00C3 BB022B 
00C3 BA0600 
00C8 E87501 

OOCE BB0420 
O0D1 BA0400 
001>4 E86C01 

000? BB0420 
OODA BA0600 
OODD E86301 

OOEO BB077E 
00E3 BA0400 
00E6 EB5A01 

00E9 BB010C 
OOEC BA0600 
OOEF E85101 

O0F2 B010 
OOF 4 E604 

00F6 BB0I2C 
O0F9 BA0400 
OOFC E844 0I 

OOFF BB05E2 

0102 B ft 04 00 

0103 ES3B01 

0108 BB05E2 
01 OB BA04D0 
01 OE EB3201 



0111 B928Q0 
0114 BA38FF 

0117 EF 

0116 B81A00 

0118 8A3AFF 
01 IE EF 

Of IF B81900 

0122 BA3EFF 

0123 EF 

0126 B80BO0 
0129 BA32FF 



--PTR 2ft— 



-PTE 28 — 



. — PTR 7A-- 



. — pTR IB— 



343 
344 
343 

346 
347 

346 i — 
349 
390 
391 

352 i —PTR 4* — 

333 

354 

335 

356 1— PTR 48— 
337 
353 
359 
360 
361 
362 
363 
364 
363 
366 
367 
368 
369 
370 
371 
372 
373 
374 



376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
3B7 
398 
389 
390 
391 
392 
393 
394 
393 
396 
397 
398 
3-99 



OUT 

nov 
nov 

CALL 
MOV 

nov 

CALL 

MOV 
MOV 
CALL 

nov 
nov 

CALL 
MOV 

nov 

CALL 

nov 
nov 

CALL 
,«.»RM 1NIT- 
M0V 
OUT 



I — PTR IP — 



nov 



ACHC . AL 

BX . 001 1 00 01 0 0 00001 OB 

o:: . achc 

SETCOM 

EX . 001 01 0000000001 08 

.BCHC 
5 ETC on 

BX, 001 00000000901 008 

i?:i . ACHC 

SETCOn 

BX. 001 00000000001 008 

DX,8CHC 

SETCOn 

BX.01 11111 0000001 118 

C^.ACHC 

SETCOM 

BX, 00001 1 00 00000001 B 

DX,BCHC 

SETCOM 

aL,O0Ol OOOOB 
ACHC> AL 

BX.001 01 1 0000000001 B 





nov 


DX.ACHC 






CALL 


SETCOM 




; — PTR 5A— 

nov 


BX, 11 100010000001 018 




nov 


OX , ACHC 






CALL 


SETCOH 




:--RTS OFF- 


nov 


BK, 1 1 1 0001 0000001 018 




nov 


DX.ACHC 






CALL 


SETCOM 






— INITIAL SET UP OF 


JHTO, IHT1 . IHT3- 




J — tHTO 


nov 
nov 

OUT 


A«.29H 

DX.0FF38H 

D::.i»>. 


: LEVEL* 0 . EDGE TRIGGER . C*SC*t 


; — IHT1 


MOV 

nov 

OUT 


A>t . 1 AH 
DX » 0FF3AH 
dn: . AX 


t LEVEL* * . LEVEL TRICGER . MASK 


; — IHT3 


MOV 

nov 
OUT 


AX. 19H 
OX . 0FF3EH 

d>:.a:: 


;LE U EL»2* LEVEL TRIGGER- MASK 


I--TIHER1 


IMTR.-- 

nov 
nov 


MX, 1 0118 
OX, 0FF32H 


:LEVEL»3.rt«Sr 
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HEWLETT-PACKARD: 3066 Assembler 



0167237 



SOURCE LINE 



012C EF 



0I2D B80000 

0130 BB0005 

0133 891E0207 

0137 891E0407 

0138 A23E07 
013C A21807 
0141 A22407 
0144 A29107 

0147 A35007 

014A A35207 

014D A354 07 

0130 A33607 

0153 BB0006 

0136 891E0CO7 

015A 891E0A07 

013E A20607 

0161 A20807 

0164 A20E07 

0167 A24007 

01 6A A3 14 07 

016D A31607 

0170 880030 

0173 A31207 

0176 BB4107 

0179 891E1007 

017D BOOA 



400 
401 
4 02 
4 03 
404 
403 
4 06 
4 07 
408 
409 
410 
41 1 
412 
413 
414 
415 
416 

417 ; 

418 t 

419 ; 

420 ; 

421 ; 

422 i 

423 ; 

424 MAIN_STAPT: 
423 ; 

426 

427 

428 

429 

430 

431 

432 

433 ; 

434 

433 

436 

437 

438 ; 

439 

44 0 

441 

442 : 

443 

444 

443 

446 

447 

448 

449 ; 

430 

451 

432 | 

453 

434 

435 ; 

436 



OUT 



DX,AX 



Initial ire 



MOV AX,0 

MOV BX,TOJ>ROP 

MOV CINOEX_RX_n,BX 

MOV CINDEX_TX_U .BX 

MOV BYTE PTR TtEMP_R_CH 3 , AL 

MOV CTX_e».»SY_FLAC3,AL 

MOV CCONV N03,AL 

MOV CPOWER_FEED 3 , AL 

MOV CCONV_SELECT3,AX 

MOV CCONV_SELECT+23,AX 

MOV CCOMV SELECT+4 J . AX 

MOV CCOHV_SELECT*6 J . AX 

MOV BX,TO_CCC 

MOV UNDEX_TX_23.BX 

MOV CINDEX_RX_23,BX 

MOV CCTRL_13.AL 

MOV CCTRL_l_COUNTJ, AL 

MOV CCTRL_2J.AL 

MOV LOB F_BF_N 3 , A L 

MOV CECH0_BACK_FLaG3.aX 

MOV CREVERS_CHANELJ,AX 

MOV AX,PACE_MEM 
MOV CPACE_SU3,AX 

KOV BX,OBF_BF_CM0 
MOV t CTRL JE_COUNT 3 , BX 

MOV AL, t 0 
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HE"LETT-PACKAPD: ©086 Ar«»bltr 



0I7F A28A07 

0182 B80020 
0185 A3FE1F 
0188 EB8203 

018B E8D603 
018E E8F303 
0191 E84B06 
0194 B03F 
0196 A20E00 



0199 E85606 

019C E8D306 

019F E8FC03 

01 A2 E88705 



01 A3 
01A8 
01 AD 
01 AF 
01B2 
01B7 
01B9 
01BB 
018E 
01Ct 
0IC3 
01C9 
OtCA 
01CB 



BB0004 

26813FA3A5 

74 OA 

BB0002 

26813FA5A5 

7342 

8BF3 

B8FC01 

B90000 

2632 &F 04 

26024F04 

43' 

48 

73F4 



01 CD 263A6C02 
01PI 7328 
01 D3 263A4C03 
01 D7 7321 

01D9 8BDE 
01DB 8IF30002 
01DF 8IF30004 
01E3 891EFC1F 



01E7 
01EA 
DIED 
01F0 
01F2 
01F3 
01F4 
01 F3 
01F7 



B80002 

BBOOOO 

268A0C 

88 OF 

43 

46 

48 

73F6 
E90IOO 



01FA 90 



SOURCE LINE 

437 
438 ; 
439 
460 
461 
462 I 
463 
464 
463 
466 
467 
468 
469 
470 
471 
472 
473 
474 ; 

473 ;—««-««»' 
476 J 
477 
478 
479 
'430 
481 
462 

483 BACK_UP_KAIi 
484 
485 

486 BACK_UP_CK1 J 
487 
488 
489 
490 
49! t 
492 
493 
494 
493 

496 ; 

497 BACK_UP_YES: 
498 
499 
300 
301 t 
302 
303 

304 BACK_UP_CK2i 
505 
306 
307 
• 508 
309 
310 
31 1 ; 

512 BACK_UP_NONE : 
313 ) 



MOV tONE_$EC_TIMEP3,AL 

MOV AX,HISTOPY_BUFFEP 
MOV I INDEX_HI*T0RY3, AX- 
CALL ECU_ADPS_PE*D 

CALL IHIT_AUTHO_TBL 
CALL lNIT_VIEM_TeL 
CALL INIT_CODE 
MOV AL,3FH 

MOV t SCAH_rtODE_FLAC3 , AL 



CALL FPEO_ChLC 
CALL CHANMEL_HOSEI 
CALL EVEMT_tmTf>_CL 
CALL 1NIT_EV_TIMER 



nov bx,es_b*ck_vp_2 

CMP WORD FTP £S:CBX3,0A5nSH 

J2 BACK_UP_KmI 

nov BX,ES BACK_UP_I 

CMP WORD FTP ES:tBXJ,0A5A5H 

^K2 BACK_UP_EX1T 

MOV SI,BX 

MOV AX ,508 

nov CX.O 

XOR CH,ES:CBX+43 

ADD CL,ES:EBX+4J 

INC BX 

DEC AX 

JNZ BACK_UP_CK1 

CMP CH,£S:tSI+23 
JNZ BACh_UP_EXIT 
CMP CL,ES:CSI+33 
JNZ BACK_UP_NONE 

MOV BX.SI 

XOR BX,ES BACK_UP_1 

XOR BX,ES_BACKJJP_2 

MOV rTIMER_C0UMTER3.BX 

MOV AX, 51 2 

MOV BX.PR0CRAMVERS10N 

MOV CL.ESiCSIJ 

MOV CBX3.CL 

INC BX 

INC 51 

DEC AX 

JNZ BACK_UP_CK2 
.IMP BACK_UP_EXIT 

NOP 



» 
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HEWLETT— PACKARD £ 9086 As***blcr 
SOURCE LINE 



OlFB E81005 314 BACK_UP_EX I T : CALL INIT_Tin_TBL 



0 1 FE 


E83D03 


319 
m *\ c 




COLL IHIT^JIJUP^TBL 


0201 


RPHAAfl 

DbUVUV 


0 

317 


I 


MOV SI , PROGRAM VERS ION 


0204 


C 6 0458 


318 




HOV BYTE 


PTR 


CSX J.SEISAKU_YY 


0207 




31 jr 




MOV BYTE 


PTR 


tsi + t 3.SElSAKu_nn 


0208 


k6440ZDi 


320 




HOV BYTE 


PTR 


C5l*2i , 3EtSAKU~DO 


020F 


C6440302 


321 




HOV BYTE 


PTR 


tSI+35,SEISAKl£w 






322 














323 










0* 1 3 




324 




nov 




AX » OA 04 OH 


02 1 6 


8ACAFF 


323 




«OV 




OX, OFFCAW 


U* 1 7 


fcr 


326 




OUT 




OX, AX 






327 




1H 




AL.ACHC 






328 


I 


AND 




AL, 010111MB | 


021 A 


B07F 


329 




nov 




RL,01111111B 


021C 


BB3C07 


330 




nov 




BX,EXTRN_STAT 


021F 


8807 


331 




nov 




BYTE PTR CBX ) , AL 






532 








0221 


884C00 


333 




HOV 




AX.01001 100B ;N0U UNHASK INTO, INT1 , INT7. TIMEF1 IHTF 


0224 


BA26FF 


334 




nov 




OXj 0FF28H 


0227 


EF 


333 




OUT 




OX , AX 






336 














337 


; 








0228 


8B03D9 


538 




nov 




BX, 1 1 01 1 001 0000001 IB 


022B 


BA0400 


539 




nov 




DX,ACHC 


022E 


E81200 


34 0 




CALL 




SETCOM , 






341 








023 1 


B80008 


342 




•nov 




AX,00800H 1 


0234 


BA62FF 


343 




nov 




DX,0FF62H j 


0237 


EF 


544 




OUT 




OX. AX 


0238 


B881C0 


343 




nov 




AX, 1 1 OO000O0000O00I8 


023B 


BA66FF 


346 




nov 




DX, 0FF66H 


023E 


EF 


547 




OUT 




OX, AX j 






348 










023F 


FB 


549 




sn 










330 








( 


0240 


E9BD00 


331 




JHP HAJIMEPUYO 






552 








1 






353 














334 








1 






355 














536 














337 














358 














539 














360 




SETCOK for 82 




0243 


8 AC 3 


361 


SETCOH: 


nov 




AL, BL 


0245 


EE 


362 




OUT 




OX.AL 


0246 


8AC7 


363 




nov 




AL.6H 


0248 


EE 


364 




OUT 




OX.AL 


0249 


C3 


563 




RET 










566 


; . 












367 










024A 


B001 


568 


HDLC_TX_START 


r MOV 




AL,04000001B 


024C 


E604 


569 




OUT 




ACHC,AL 


024E 


BOOF 


370 




nov 




AL,00OO1111B J 
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HEWLETT-PACKARD: 3086 A-x*«bltr 



SOURCE LINE 



0230 E604 



0232 
0234 
0236 
0239 
023C 
023E 
02G0 
0261 
0263 
0263 
0267 
0269 
026B 
026D 
02*F 
0271 



BOOS 

E6 04 

A01607 

A23E07 

BAEO 

2401 

F8 

00C0 
0C60 
E604 
B003 
E606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0292 
0283 
0288 

028B 
02BD 
028F 
0292 
02O4 
0293 
0297 
0299 



E83300 
E83000 
E84D0O 
E84A0O 
E84700 
E84400 
E84100 
E83E00 
/ 

B003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



029B 8080 
029D E604 



029F 
02 A 1 
0202 
02A3 
02A6 
02A8 
02AB 
02AC 
02AE 
02B0 



8BC6 
40 

BAD OFF* 
EF 

8002 

BAD2FF 

EE 

8AC1 

B400 

BAD8FF 



37 1 




OUT 


372 






373 




nov 


374 




OUT 


373 




110V 


376 




MOV 


377 




MOV 


378 




AND 


379 




CLC 


380 




ROL 


381 




OR 


382 




OUT 


383 




MOV 


584 




OUT 


383 




nov 


386 




AND 


387 




OR 


388 




OUT 


389 






390 


i 


MOV 


391 


i 


OUT 


392 


i 


MOV 


593 




OUT 


394 




CALL 


395 




CALL 


396 




CALL 


397 




CALL 


598 




CALL 


399 




CALL 


600 




CALL 


601 




CALL 


602 






603 




MOV 


604 




OUT 


603 




MOV 


606 




AND 


607 




CLC 


608 




ROL 


609 




OR 


610 




OUT 



ACHCAL 

CT 

AL, 000001 01B 
A^HC * AL 

AL,BYTE FTR t RE VERS — CHANEL 1 
BYTE PTR CT£MP_R_CH3,AL 
AH,AL 

AL , 000000016 
AL 

AL, 01 1000008 
ACHCAL 
AL, 000001 016 
BCHC, AL 
AL, AH 

AL,00000010B 
AL, 11 1 OOOOOB 
BCHC , AL 

AL , 000001 01B 
ACHCAL 
AL, 01 1 OOOOOB 
ACHCAL 
UAIT 
UAIT 
UA1T 
UAIT 
WAIT 

WAIT 1 
WAIT 
WAIT 

AL, 000001 01B 
ACHC AL 

AL, BYTE PTR CTEMP_R_CH3 
AL,00000001B 



;RTS HOLD 1 2»Jf UNTIL T,.ENA£L 



611 
612 
613 
614 
615 
616 
617 



AL 

AL, 01101 001B 
ACHCAL 

RTS OH 

nOV AL, 109000006 

OUT ACHC,«L 
-INITIAL SET UP OF DMA,CH.1:TX TRANS 

-SOURCE POINTER SET 

DESTINATION POINTER SET 



618 


MOV 


AX, SI 


619 


INC 


AX 


620 


MOV 


DX, OFFDOH 


621 


OUT 


DX,AX 


622 


MOV 


AL,02H 


623 


MOV 


DX, 0FFD2H 


624 


OUT 


DX, AL 


623 


MOV 


AL,CL 


626 


MOV 


AH,0 


627 


MOV 


DX, 0FFD8H 



; SOURCE »DR. 



; TRANSFER COUHT 
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SOURCE LINE 



0283 


EF 


628 






629 






630 


02B4 


8ADAFF 


631 


02B7 


6886 16 


632 


02BA 


EF 


633 






634 


O20B 


E80BO0 


633 






636 


<f2BE 


8BDE 


637 


02C0 


8A07 


638 


02C2 


E600 


639 






640 


02C4 


80CO 


64 1 


02C6 


£604 


642 


02C8 


C3 


643 






644 


02C9 


BBO0O0 


643 


02CC 


43 


646 


C2CD 


81FBFF00 . 


647 


02DS 


73F9 


649 


02D3 


C3 


649 






650 






63t 






632 






633 






634 






653 






656 






637 






63d 






639 






660 






661 






662 






663 






664 






665 






666 






667 






669 






669 






670 






671 






672 






673 






674 






673 






676 






677 






678 


63D0 


9C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


88361007 


683 


6308 


8804 


684 



OUT DX,AX 

TPANSFER COUNT 

CONTROL UORP SET 

HOV DX,GFFDAH 

MOV AX,Q1686H 

OUT DX,AX 
-WAIT ROUTINE 

CALL WAIT 
-FIRST BYTE OUTPUT 

MOV 

MOV 



;C*MP GO ! 



OUT 

MOV 
OUT 
RET 
■WAIT- 
HOV 
IHC 
CMF 
JNE 
RET 



BX,SI 
AL,CBX3 
ACHD . AL 



: SOURCE ADR. 



AL.11000000B 
ACHC . AL 



BX, 0 
BX 

BX,0FFH 
UAIT1 



-IMTR 3- 
ORG 
CLI 



0630 OH 



OBF Interrupt Operation 



PUSHF 
DB 6 OH 

IN AL,DROF*_0 AT ALPORT 

MOV SI,CCTRL 2 COUNT 3 
MOV CSIJ.AL 



PUSH ALL 



: Data Store 
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HEWLETT-PACKARD I 8096 As-«»bl*r 



SOURCE t!NC 



•so* -4 


•89 


•909 093*1007 


686 


■* . 


687 | 


U# 9E4807 


686 


•31 t PI 0*4 007 


699 


Ml* 8A0E4007 


690 


A31II 8*4401 


•91 


- 


•92 i 


4s«o 80F90i 


•93 


6920 790F 


694 


*32fi 9091 


699 


•334 •trcoo 


696 


4327 T43t 


697 


•339 90FC07 


698 


*33C 7424 ✓ 


699 


•32E 1983 00 


ncip t 
700 OBF^ KIiT_I 




701 | 


•331 •0*402 


702 RESP0W3E_2» 


•334 73F8 


703 




704 J 


•33* bo©3 


709 


•339 80FC84 


706 


63 JB 7409 


707 


•330 80FC04 


*7O0 


4340 7910 


709 




710 } 


•342 88F904 


711 RESP0HSE_VOL i 


•349 736C 


712 


-U47 IM4« 


713 




714 


int 3C03 


719 


•34E 7983 


716 


•33« nco 


717 




718 l 


•333 3RCB 


719 RESP0MSE.CHK I 


•394 7290 


720 




721 j 


•39* 8B940I 


732 OBF_PftCKETi 


•399 90CA40 


723 


633C 8BIEFE1F 


724 i 


6360 09»7 


729 


•363 9194 93 


726 


*369 999702 


T27 


•3*9 999409 


728 


*3*D 999704 


729 


•36E e91«FC1P 


730 


4372 99970* 


731 


•379 83C309 


732 


•379 91P80030 


733 


C37C 7293 


734 


•37C 980038 . 


739 


•391 89IETE1? 


736 DBF_H£HOi 


*399 8A2*0E07 


3X* 


•399 90TC28 


739 


•3BC 731 C 


740 




741 I 



INC SI 

nOV !CTRL_2_C0UHTJ,«I 

K0V SI.0BF_BF_M 

INC BYTE PTR C08F_BF_H3 

MOV CL.C0B*_BF_M3 

ftOV RH,15I*U 

CUP CL,1 

JHZ RESP0HSE.2 

nov ac.i 

CHP AW,0 

JZ RESPOMSE_CHK 

CHP AH, 7 

J2 RESPOMSE_CHK 

JHP OBF^RET 

CHP CL,2 

JC OBF__RET_t 

HOV AL.2 

CHP OH.84H 

JZ RESP0H9E_VAL 

CHP PH. 4 

JHZ RESPOHSE.CHIC 
CHP CL,4 

JC obfjiet 

KOV AL.C9I+33 
ADD AL,3 
CHP AL,3 

JHZ RE5POHSE — CHK 
IHC m. 

CHP CL.AL 
JC OBF.RET 

HOV DX.ISI*I1 
OR DL.40H 

HOV BX,UHDEX_H!STOPY| 

NOV CBX3.DX 

HOV DX,CSt«-33 

nov CBX+23,DX 

nOV DX,tSM93 

nOV tBX+4],DM 

HOV DX ( t7IHER_C0UMTERl 

HOV tBX»63,DX 

ADD BX,8 

CHP BX.PAGE_HEH 

JC obf nEno 

nOV BX,HIST0mr_BUFFER 

nOV UKDEX_MI$TORYJ,ftX 

HOV AK, tCTRL_23 
- CHP AH, 40 
JHC OBF.HEW 



I Pointer Inertnnt 

j D»t* Length fncr*a*nt. 

i AM - Co»*»nd Byttt 



t 1 Opt* R«*pon*« 
j I 00 3 t 07 3 



i 2 But* T«»pon»* 

, t 01 J t 02 J 1 03 3 t OS 3 t 06 3 t 08 J 

i V«llabl« Length 

t C 04 J C 84 J 



t 04 31 08 J > 4 
Byt* length Lo»o 



C 04 3 t 84 3 t^ror R«»pons« 



8742 > B0166 Th«n OR 40M 
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638E 


8B1EOA07 


742 


6392 


8807 


743 


6394 


FEC3 


744 


6396 


8A64 01 


743 RESPONSE TRNS 


6399 


8B27 


746 


639B 


46 


747 


639C 


FEC3 


748 


639E 


FEC8 


749 


6300 


73F4 


730 






731 ; 


63A2 


FE060E07 * 


732 


63A6 


891E0A07 


?33 






734 ; 


63AA 


A24007 


733 OBF MEUt 


63AD 


B84I07 


736 


6380 


A31007 


737 






738 ; 


63B3 


B80F00 


739 OBF RET: 


63B6 


BA22FF 


760 


63B9 


EF 


761 


63BA 


61 


762 


63BB 


9D 


763 


•63BC 


FB 


764 


63BD 


CF 


'763 



6200 9C 

6201 60 

6202 8B1E04 07 
6206 8AOE06 07 
62 OA 8A260807 
620E 80FC00 
6211 736C 

6213 80F900 
6216 73 OA 

6218 B81A00 

62 IB BA3AFF 

621E EF 

621F E97300 

6222 8A27 
6224 FEC3 
6226 8 A 07 
6228 E682 

622A FEC3 
622C 891E04 07 
6230 FECC 
*?32 88260807 



HEWLETT-PACKARD I 8086 Aimbttr 
SOURCE LINE 



MOV BX, C INDEX RX 23 
nov CBX3,AL " ~ 
INC BL 

MOV AH,CSI+13 
MOV CBX3,AH 
INC 51 
INC BL 
DEC AL 

JHZ RESPOMSE_TRNS 

INC BYTE PTR CCTRL_23 
MOV CINDEX_RX_23,8X 

MOV tOBF_8F N3,AL 
MOV AX,0BF_?F CHD 
MOV CCTRL_2_C0UNT3,AX 



766 

767 

768 

769 

770 

771 

772 

773 

774 

773 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 



MOV 
MOV 
OUT 
OB 

POPF 
ST I 
I RET 

INTR 1- 

ORG 
CLI 



AX, 13 
DX,0FF22H 
OX, AX 
61H 



; COBF_BF_N3 o 0 

; CCTRL_2_COUNT3 - OBF_6F_CMD 

;P0P ALL 



06200N 



Drop Processor IBF Operation 



F_INTERRUPTt PUSHF 



i 

IBF 



'.1ST i 



„ 

IBF_EHPTY : 



IBF_EXIST: 



DB 6 OH 

MOV BX,C INDEX TX 13 
MOV CL, CCTRL 7 J " 
MOV AH,CCTPlIi COUNT 3 
CMP AH,0 
JNZ IBF 2ND 



CMP CL,0 
JNZ IBF_EXIST 
-MASK IBF/ INTR. 
MOV 
MOV 
OUT 
4HP 



AX, 1 AH 
OX, 0FF3AH 
OX, AX 
IBF RET 



MOV AH # CBX3 

INC BL 

MOV AL,tBX3 

OUT OROP_CMD_PORT,AL 

INC BL 

MOV t INDEX TX_13 / BX 
DEC AN 

MOV ECTRL_1_C0UNT3.AH 
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HEMLETT-PACKARD: 8086 AfttmbUr 









SOURCE 


LINE 




6236 


73 06 


799 




JNZ 


IBF_PACKET 


6238 


FEC9 


800 




DEC 


CL 


62 3 A 


88 OE 06 07 


801 




nov 


CCTRL_13,CL 






802 


1 






623E 


6B36FE1F 


803 


IBF_PACKETi 


nov 


SI,nNDEX_HISTORY) 


6242 


8804 


804 




nov 


CSI3.AL ; 


6244 


8 A 07 


803 




nov 


AL , C BX 3 


6246 


8844 01 


806 




nov 


ISI*I3,AL ; 


6249 


FEC3 


807 




INC 


BL 


624B 


8 A 07 


808 




MOV 


AL,18X3 


6240 


884402 


809 




nov 


IS1*23,AL : 


6230 


FEC3 


810 




INC 


BL 


6232 


8 A 07 


811 




nov 


AL,CBX3 


6234 


884403 


812 




nov 


tSI*33,AL ; 


6237 


FEC3 


813 




IHC 


BL 


6259 


8 A 07 


814 




MOV 


AL, tBM3 


623B 


884404 


813 




MOV 


CSI*43,AL 


623E 


FEC3 


816 




IHC 


BL 


6260 


8A07 


817 




nov 


AL* CBX3 


6262 


884403 


818 




nov 


CSI*33,AL 


6263 


8B16FC1F 


819 




nov 


DX, tTlMER_COUNTER J 


6269 


893406 


820 




nov 


ISI+63,DX 


DtOV 




821 




ADD 


SI 8 


626F 


SI TP 0030 
o ircvwwv 


822 




CMP 


Sl!pACE_MEM 


9S f 


7203 


823 




JC IBF_MEN0 




Be ftn^o 

DC VVc V 


824 




nov 


SI ,HISTORY_BUFFER 


6278 


8936FE1F 


823 


I BF_HEM0 1 


nov 


C INDEX_HIST0RY3 , 31 


627C 


£91900 


826 




JMP 


IBF_RET 






827 








&27F 


8 A 07 


828 


IBF_ 2ND: 


nov 


AL,£BX3 


628t 


E680 


829 




• OUT 


DR0P_DATA_PORT , AL 


6283 


FEC3 


830 


18F_SETi 


INC 


BL 






831 




nov 


t INDEX jrx_13,BX 


6289 


FECC 


832 




DEC 


AH 


628B 


()03A nofl? 
tfOCQ VV U f 


833 




MOV 


tCTRL_t_CDUNT3 . AH 


o*or 


« 9VD 


834 




JNZ 


18F_RET 


OK7 ■ 


FEC9 


833 




DEC 


CL 


©* 7<i» 


(MJ VC v& V f 


336 




nov 


tCTRL_l 3 - CL 






837 


i 










838 


j 










839 


; in 


.SERVICE 


LATCH RESET 


6297 


B80D00 


84 0 


IBF_RETl 


nov 


AX, 13 


629A 


BA22FF 


841 




nov 


DX,0FF2 


629D 


EF 


842 




OUT 


DX.AX 


629E 


61 


843 




DB 


6SH 


629F 


90 


844 




P0PF 


62A0 


FB 


843 




ST I 




62 A 1 


CF 


846 




I RET 






847 


J 


/ 








848 












849 










830 


1 


Ext«rn»l status Intr . 






831 




ORG 


06400H 






832 


; 088899 


CLZ 




6400 


9C 


833 




PUSHF 


6401 


60 


834 




DB 


6 OH 


6402 


E404 


833 




IH 


AL, ACHC 
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0167237 



SOURCE LINE 







856 ; * * * * 


NEW VERSION 




64 04 


8AC8 


857 


MOV 


CL, AL 


64 06 


801 0 


838 


MOV 


«L , 9001 00008 


64 08 


E604 


859 


OUT 


ACHC . AL 


64 OA 


E4 04 


860 


I ri 


AL , ACHC 


64 OC 


8AE8 


86 1 


MOV 


CH , AL 


64 OE 


A03C07 


862 


MOV 


«L,BYTE PTR C Ei<TRN_STAT J 


64 1 1 


8 ADO 


863 


MOV 


DL , AL 


641 3 


8AC3 


864 


MOV 


AL , CH 


64 IS 


DOCO 


863 


ROL 


AL 


6417 


DOCO 


866 


ROL 


AL 


64 1 9 


DOCO 


867 


ROL 


AL 


64 IB 


7207 


868 


JC 


LOY 


64 1 D 


8AC1 


869 


MOV 


AL, CL 


64 1 F 


24DF 


870 


AND 


AL » 1 1 Pi 1 1 1 IB 


6421 


E90700 


871 


JMP L02 














6424 


8AC1 


873 LOY; 


MOV 


AL, CL 


6426 


0C20 


874 


OR 


AL . 001 OOOOOB 


6428 


E90000 


873 


JMP 


LOS 


642B 


A23CQ7 


376 tOZ: 


MOV - 


BYTE PTP tEXTRM_STAT3 , AL 


642E 


BQC2 


877 


MOV 


AL, DL 


6430 


241 0 


878 


AND 


AL, 0001 OOOOB 


6432 


8AE0 


879 


MOV 


AH, AL 


6434 


8AC1 


880 


MOV 


AL / CL 


6436 


2410 


881 


AND 


AL,00019000B 


6438 


3AE0 


882 


CMP 


AH, AL 


643ft 


733A 


883 


JNZ 


EXIT 


64 3C 


8AC2 


884 


MOV 


AL, DL 


643E 


2420 


885 


AND 


AL. 001 000008 


6440 


8AE0 


886 


MOV 


AH, AL 


6442 


8AB3 


887 


MOV 


AL , CH 


6444 


2420 


888 


AND 


AL, 00! 000008 


6446 


3AE0 


899 


CMP 


AH,AL 


6448 


8AC2 


890 


MOV 


AL,DL 


644A 


2480 


891 


AND 


HL. 1 OOOODOOB 


644C 


8AE1 


892 


MOV 


AH . CL 


644E 


80E480 


893 


AND 


AH, 1 O0O0OOOB 


6431 


32E0 


394 


XOR 


AH. AL 


6433 


7321 


393 


JHZ 


EXIT 


6435 


8AC.1 


896 TX_ UNDRN: 


MOV 


AL, CL 


6437 


2444 


897 


AND 


AL, 01 0001 008 


6439 


3C40 


898 


CMP 


AL, 01 0000008 


643B 


7319 


899 


JNE 


EXIT :NOT TX 


645D 


8028 


900 


MOV 


AL, 001 OI0O0B 


643F 


E604 


901 


OUT 


ACHC, AL 


6461 


B8100E 


902 


MOV 


AX, 3600 


6464 


BA3AFF 


903 


MOV 


DX, 0FF3AH 


646? 


EF 


904 


OUT 


DX,AX 


6468 


B801E0 


903 


MOV 


AX, 1 11 00000000000018 


646B 


BA5EFF 


906 


MOV 


DX, 0FF3EH 


646E 


EF 


907 


OUT 


DX,AX 


64 6F 


880300 


908 


MOV 


AX, 001 IB 


6472 


BA32FF 


909 


MOV 


DX,0FF32H 


6473 


EF 


910 


OUT 


DX,AX 






911 i 










912 jXITi 


MOV 


AL, 0001 OOOOB 



I 
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6476 B038 
6476 E604 
647A B80C00 
6470 BA22FF 
6480 ef 

6401 B80000 
64B4 A21 B07 
6487 A31407 
648ft 61 
648B 90 
648C FB 
648D CF 



6300 9C 
630! 60 
6302 8B1E1207 



HEWLETT-PACKARD: 90S6 As***blcr 
SOURCE LINE 



913 i 

914 EXIT r 
913 

916 

917 

918 

919 ; 

920 

921 

922 

923 

924 

923 

926 

927 

928 

929 

930 

931 

932 

933 

934 

933 

936 

937 

938 

939 

940 

941 

942 

943 J 

944 

945 ; 9889*39 



OUT 

nov 

OUT 
MOV 

nov 

OUT 



ACHC,AL 

At.. 001 1 1 0006 

ACHC.AL 

AX, 12 

DX,0FF22M 

OX, AX 



nov ax,o 

HOV tTX_BUSY_FLAG3,AL 

nOV CECH0_BACK_FLAG3,AX 

OB 61H 

POPF 

STI 

I RET 



-INTR 0- 
ORG 
CLI 



063OOH 



6306 
6308 
63 OA 
6308 
63 OD 
6310 
6311 
6313 
6316 
6317 
631A 
631D 
651E 
6321 
6324 



E400 
8807 
43 

8BC3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

B8FF00 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



6325 B038 
6327 E604 



946 ; 




947 ; 


FIRST 


948 


PUSHF 


949 


DB 


930 


nov 


931 i 


IN 


952 HON: 


933 


nov 


934 


INC 


935 


nov 


936 


nov 


957 


OUT 


938 


nov 


959 


nov 


960 


OUT 


961 


nov 


962 


nov 


963 


OUT 


964 


nov 


965 


nov 


966 


OUT 






968 


nov 


969 


OUT 



HIT shori- 



6 OH 

BX.UORD FTP tP*CE_SV3 



AL,ACHD 
IBX1.AL 

b:: 

AX,BX 
DX,CFFC4H 
OX, AX 
AL.02H 
DX,0FFC6H 
OX. AX 
AX, 233 
Dfi, 0FFC8H 
OX, AX 
AX, 0A246H 
OX,OFFCAH 
OX, AX 

LATCH RESET 

«L,0OM 10006 
ACHC,AL 



tIST DATA INPUT 



jDHA START 



6529 B80C00 
632C BA22FF 
632F EF 

6530 61 

6531 9D 

6532 FB 

6533 CF 



6600 9C 

6601 60 

6602 E86400 
6605 7236 
6607 8306060001 
660C 8316080000 
6611 8B361207 

6613 8B1C 
6617 3B1E0014 
661B 741? 
661D B1FBFFFF 
6621 7413 
6623 83FB0O 
6626 731 E 

6628 610014 
662B 2344 03 
662E 3B4403 
6631 7513 



6633 

6636 

663A 
663E 
6642 

6646 
'6648 

664A 
6640 



83C603 

89361407 

81C60001 
81E60033 
89361207 

B038 
E604 

B8OC00 
8A22FF 
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01 67237 



SOURCE LINE 



1899999 
; 

t 

; ****** 

; 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
990 
98T ;- 
982 }' 
983 
984 
985 
986 
987 
998 

989 ; 

990 PX^INTERRUFT: 
991 

992 RX_PCV: 

993 

994 

993 

996 

997 t 

998 

99? 
1000 
1 001 
1002 
1003 
1004 
1005 

1006 ALOHA_CHECK: 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 MY_AL0HAt 
1013 ; 

1016 MY_ADRSi 

1017 ; 
1018 
1019 
1020 

1021 ; 

1022 RX_RETi 
1023 

1024 i 

1025 
1026 



MOV 
MOV 
OUT 
DB 

FOPF 
ST I 
2 RET 



AX. I 2 
DX>0FF22H 
DX,AX 
61H 



- I HTR 0 

'Special Ra . intr . 

ORG 066 0 OH 

CLI 



HDLC Rx Interrupt Operation 



PUSHF 
DB 6 OH 

CALL RX_RECEIVE 
JC RX_CRC_ERP 

ADD WORD PTR CRX_CRt_0K_Y0+23 , 1 
ADC WORD PTR I RX_CRC_OK_YO 3 . 0 
MOV SI,tPAGE_$U3 

nbv bx.csu 

CMP BX,CECU ADDRESS 3 
JZ MY.ADRS ~ 
CUP BX, OFFFFH 



CRC Error 



; BX ■ Receive Address 



JZ MY ADR S ; Global 


Address 


CMP BX,0 






JN2 RX_RET 








■ SI 


ECU H Address 


MOV AX,IECU_ADDRESS3 


+ 1 


L 


AND AX,CSI+3J 


♦2 


T» Length 


CMP AX,tSI*33 


• *3 


Mast; h Addres* 


JNZ RX_RET 


. +4 


L 




; +3 


Pef . H Hddress 




; +6 


L 




t +7 


Real Tx Length 


ADD SI ,5 ; Aloha 


Address 



MOV CECH0_BACK_FLAG3,SI 



ECHO Back Puff-r Address 



ADD 
AND 
MOV 

MOV 
OUT 



MOV 
MOV 



SI,100H 
SI,3300H 

WORD PTR tFAGE_SWl.Sl 

ftL,09111000B 
ACHC , AL 

AX, 12 

DM, 0FF22H 
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heulET-P^CKmPD: 3*>86 Asrem&Wr 
S0L»FCe LINE 



6*30 EF 
6631 BOOt 
6633 E604 
6633 BOOF 
6637 E604 
6639 61 
663A 9D 

663B FB 
663C CF 

663D 8306060001 
6662 8316040000 
6667 EBDO 



1027 
t 028 
I 029 
1030 
»031 
1032 
1033 
1034 
1033 
1036 
1037 



6669 
666A 
66vf> 
6670 
.6671 
6673 
6673 
6677 
6679 
667B 
66 7D 
667F 
6481 
6683 
6683 
6687 



90 

8944 AO 

BACAFF 

£F 

B001 

E604 

E404 

CfOCO 

DOCO 

B030 

E604 

B040 

E604 

6020 

E604 

C3 



6*33 B80080 
669B 6A22FF 
66 *E EF 
66SF C3 



A700 
6*01 
6702 
6703 
6708 
670? 
67 OC 
670F 
6710 
6713 
&716 



60 

B8I00E 
BA3»*FF 
EF 

B80160 
PA3EFF 
EF 

B6 OB 00 
BA32FF 
EF 



6717 B028 
671? £604 



1033 p:?_c*c_efrP» 

1039 
1040 

1041 ; 

1042 P>:_PECEI U E: 
1043 

I 044 
1043 
1046 
1047 
1 048 
104? 
1050 
1 031 
1032 
1 033 
1034 
1 033 
1036 
1037 

1058 : 

1039 : 

1060 EOI- 
1061 
1062 
1063 

1064 

1063 t 

1 06© : Tllirp.1 

1067 

1068 ;99*»9 
106? 
1070 
1071 
1072 
1073 
1074 
1073 
' 1 076 
1077 
1078 
1 079 
1080 
1081 
1082 
1083 



OUT 




D'^ ► AX 


MOV 




HL . 00000001 £ 


OUT 




ACMC . AL 


MOV 




«L . 00001 1 1 IB 


OUT 




mCHC . AL 


DB 




6 ( H 


POPF 






9T1 






I PET 






ADD MOPD 


FTP 


fp>: »*PC_EFPOP*2J 


ADC WOPD 


FTP 


rc>.j, pi;~E*POPJ • 0 


JMP FX_PE T 




HOP 






nov 




A;t..)«0J4H 


nov 




d::.offcah 


OUT 




d::.a;c 


nov 




al. ooooonoie 


>»JT 




*». HC , AL 


1H 




AL.hCHC 


POL 




ftL 


POL 




AL 


HOV 




«L. 001 100008 


OUT 




ach«: . ML 


HOV 




AL, 01 000000B 


OUT 




hCHC.AL 


HOV 




ML . 001 0000OB 


OUT 




ACMC. Hi. 


PET 







:DI1« 5 TOP 

: JThTUi IMPUT 

:EPPOP PE'>ET COM 
:RESEP CPC CECIEP 



HON SPECIFIC EOI 

nov m::,?oo«h 
nov e.::.OFP22H 
OUT 
RET 

T>; MSABLE_ e O'KIHE 
I II TP 



OPS 


447 0 OH 


CLI 




PUSHF 
DB 
nov 
nov 


6 OH 

uli. 3600 
VI*. . 0FF3aH 


OUT 
nov 


d::.m;: 

a;;. 0MOOO00O0O000O1B 


nov 


d::.off3Eh 


PUT 
MOV 

nov 

OUT 


AM. 1 01 18 

D?;,0FF32H 

DX.AX 


nov 

OUT 


AL, 001010008 
ACHC . AL 
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SOURCE LINE 



671B 


BOOS 


1 0B4 


671D 


E604 


1 083 


67tF 


A03E07 


1 086 


6722 


2401 


1 087 


6724 


F8 


1 088 


6723 


DOCO 


1 089 


6727 


OCEO 


1 090 


6729 


E604 


1 091 






1092 






1 093 


6720 


B001 


1 094 


6720 


E604 


1 093 


672F 


B02D 


1096 


6731 


E604 


1 097 






1098 


6733 


Boao 


1099 


6733 


E604 


1 1 00 






1 101 






11 02 






1103 






1 1 04 


6737 


BA22FF 


1 1 05 


673A 


B80800 


1 1 06 


673D 


EF 


f 1 07 


673E 


B80000 


1108 


6741 


A21807 


11 09 


6744 


A31407 


1110 


6747 


61 


1111 


6748 


9D 


1112 


6749 


FB 


1113 


$?4A 


CF 


1114 




y 


1 1 13 






1116 






1117 


7C00 


B83FF8 


1118 


7C03 


BAA OFF 


1 119 


7C06 


EF 


1120 


7C07 


EA0OOO00F8 


1 121 






1122 






1123 


7FFQ 


EAOOOOCOFF 


1 124 






1123 






1126 






1127 






1128 






1129 






1130 






1131 






1132 






1133 






1134 






1133 






1136 






1137 






1138 


0300 


90 


1 139 


0301 


E80000 


1140 



nov 

OUT 

nov 

AND 

CLC 

ROL 

OR 

OUT 



AL, 000001 01B 
ACHCAL 

AL,8YTE PTR CTEHP_R_CHJ 
AUOOOOOOO-IB 

AL 

AL,11100000B 
ACHC.AL 



-RTS OFF- 



-PTR 01A- 
tlOV 
OUT 

nov 

OUT 
-PTR OA— 

HOV 

OUT 
-PTR OA-- 

nov 

OUT 



AL, 00000001B 

ACHC,AL 

AL* 001 01 1 018 

ACHCAL 



AL, 1 00000008 
ACHC , AL 



AL, 0001 OOOOB 
ACHCAL 



MOV 
MOV 
OUT 
MOV 

nov 
nov 
DB 

P0PF 

STI 

XRET 



DX, 0FF22H 
AX, 08 
OX, AX 
AX,0 

tTX_BUSY FLACJ,AL 
CECHO_BACK_FLACJ , AX 
~ 61H 



???-»??? 



;Tx «nd flag 



SET UP UCS 

ORG 07C00H 

HOV AX,0F83FH 

HOV DX, OFFAOH 

OUT DX,AX 

OB OE»H, 0, 0, 0, 0F8H 



;JUI1P TO OF8O0 0H 



ORG 
DB 



07FF0H 

OEAH, OOOH, OOH, QCOH, OFFH 



! JUMP TO OFFCOOH I 



H*Jia 



ORG 3 OOH 



HOP 

CALL POWER_DET CMD 
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HEWLETT-PACKARD : 8086 Artembler 
SOURCE LIKE 



0304 BE20D8 
0307 E80000 
030ft 72F8 
03 OC BE2008 
03 OF 8A44 01 
0312 3C01 
0314 73EE 



0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



£80000 

BE2008 

E80000 

72FB 

BE2008 

8A4401 

3C01 

75EE 



0328 8A74 02 
032E 8210 
0330 DOCE 
0332 7363 



0334 
0333 
0339 
033C 
033F 
0342 
034S 
0347 



32 

8B162C07 

E80000 

E80000 

BE2008 

E80000 

72F8 

BE2008 







034A 


B004 


034C 


3A4401 


034F 


73EE 


0331 


9O4402 


0334 


3A062C07 


0338 


7^E5 


03SA 


8000 


033C 


3A4403 


033F 


742D 


0361 


8A4404 


0364 


24F6 


0366 


73D7 


0368 


9A3403 


036B 


E30000 


036E 


80E280 


0371 


74 OE 


0373 


8A262607 


0377 


80E401 



1141 HAJIME1: 

1 142 

M43 

1144 

1143 

1 146 

1147 

1148 1 

1 149 

1130 H0N8AN1 t 

1131 

1132 

1133 

1134 

1133 

1136 

1137 f 

1 138 

1159 

1160 DROP_IHIT_LP: 
1161 

1162 ) 

1163 DEV_INIT_LP: 
11 64 

1163 
1166 

1167 OEV_RESP_WT: 

1168 

1169 

1170 

1171 

1172 

1173 

1174 

1173 

1176 

1177 

1178 ; 

1179 

1 180 

I 181 

1182 ; 

1183 

1184 

1185 

1186 ; 

1187 

1188 

1189 

1190 J 

1191 

1192 

1193 

1194 

1193 

1196 DEV_SU_! : 
1197 



HOV SI,FROM_0BF_BF 
CALL LOAD_FR0n_DR0P 

JC hajimei 

HOV Sl,FR0M_08F_BF 
MOV AL.CSI+13 
CMP AL,1 

JNZ HAJIME1 1 

CALL POWER.OET.CHD 

MOV SI,FR0M_08F_BF 

CALL LOAD_FROM_DROP 

JC HOHBAH1 

MOV SI,FRON_OBF_BF 

MOV AL,tSI*l3 

CMP AL,1 

JNZ HONBAN1 f 



IF Response <> Power Det. Then Walt 



MOV DH,CSI*23 
MOV DL.10H 
ROR DH 
JHC DRP.HEXT 

PUSH DX 

MOV I 1D_BYTE3 ,DL 
CALL ID DROP_DEVICE 
CALL SPU_STATUS_REO 
MOV 3I,FR0M_0BF_BF 
CALL LOAD_FROM_OROP 
JC DEV_RESP_UT 
MOV 31 ,FROM_OBF_ BF 



IF Response O Power Det. Then Wait 

DH * Power Detect Date 
DL - 1st 1D.BYTE »0H 

IF CY-0 Then Power Down 



SI 
♦ 1 
♦2 
+3 
♦4 



Length 
Coh»and 
ID_BYTE 
Byte Count 
Date 



MOV AL,4 

CMP AL,CSI+13 

JNZ DEV_RESP_«T 

MOV AL,tSI*2J 
CMP AL,tID_BYTEJ 
JNZ DEV_RE3P_WT 

MOV AL,0 

CMP AL,CSI+33 

JZ DEV_NE*T 

MOV AL,CSI*43 
AND AL,0F3H 
JMZ DEV_RESP_WT 



IF CSI+13«4 Thtn 04 Command 



IF CMD HEO Status Then Wait Loop 



YLF Error c Device Of f > 



Status Response denai 

Rnv D i rsi+33 ! <<< DL « Status >» 
TZt \l BIT.AL , SI — COHVSEt < Drop.NO. > 
"~ ~" ; AL < Device > 

AHD DL,80H * n 

JZ DEV SW_0 ; IF <7>»0 Then Converter S«-0 

mov ah7cdrop_no3 

AND AH, 1 
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SOURCE LINE 



037A 7309 
037C 0604 
037E E90400 
0381 343F 
0383 2004 

0385 E80000 
0388 E8O0O0 
038B E80000 

038E 5A 
038 F 80C208 
0392 8 0FA30 
0395 7290 

0397 80E207 
039A FEC2 
039C 6 OF A 06 
039F 7305 
03A1 80CA10 
03A4 EB8A 



03A6 E80000 



03A9 
03AC 
0380 
03B3 
0387 
03BA 
03BE 
03C1 
03 C 3 
03C8 
03CC 



E80000 

FE062407 

E80000 

FE 0624 07 

E80000 

FE062407 

E80000 

FE062407 

E80000 

FE062407 

E80000 



DEV SW 0 : 



1 198 
1 199 
1200 
1201 
1202 

1203 > 

1204 DEV_CLR: 
1205 

1206 

1207 ; 

1208 DEV_NEXTt 
1209 

1210 
1211 

1212 ; 

1213 DRP.NEXT: 

1214 ~ 
1213 
1216 
1217 
1218 
1219 
1220 

f22t 
1222 

1 223 * POLL 1 NG_ SEQ t 

1224 

1223 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 } 

1248 » 

1249 , 

1250 

1251 

1232 J- 

1233 i- 

1234 i 



jmz dev_clr 
or isii,al 
jhp dev_clr 

XOR AL , 3FH 
AMD tSIJ.AL 



CALL SPU_REL*Y_OFF 
CALL SPU~CLEAR_DISP 
CALL EVENT LED OFF 



I IF ODD Drop Then Converter SU-0 Else Abnorma 



POP DX 
ADD DL.8 
CUP DL,30H 
JC DEV_INIT_LP 



; 00** *DDD 
; 001 I ODDD 

; IF D*vic«<6 Then Next Device 



AND DL,7 
INC DL 

CUP DL,6 ; 
JNC POLLING SEQ 
OR DL , I OH i 
JHP DROP_INIT LP 



Next Drop 

IF Drop>3 Then Next Operation 
Next Device St*rt froa "2* 



CALL DROP_MAP_SET 

CALL DEVICEJ1AP SET 
INC BYTE PTR CCONV^NOJ 
CALL DEVlCE_m»P SET 
INC BYTE PTR [CONV.NOJ 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE_MAP_SET 
INC BYTE PTR CCONV_N03 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE_HAP_SET 









) ■ 






i» 


DROP 


0 


;» 








DROP 


1 


;» 








DROP 


2 








; m 


DROP 


3 








;« 


DROP 


4 


• • 






; m 


DROP 


5 



*** Hmin Routir 



1 
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HEWLETT-PACKARD i 8086 A*s*obI«r 
SOURCE LINE 



D3CF E82C01 
03D2 E8MO0 
03D5 7205 



03D7 E8C004 
03D A 7303 



03DC E80000 
030F EBEE 



0321 E82903 
03E4 EBE9 



03E6 E8FB00 
03F9 7202 
03EB F8 
03EC C3 

03ED FF06FC1F 



03FI 8816FC1F 
03F3 80FAOO 
03F8 7568 
03FA 80E607 
03FD 80FE06 
0400 7360 

0402 B001 
04 04 8 ACE 
04 06 D2C0 
0408 84068007 



1233 ) 

1236 MAlN_LOOP: 

1237 

1238 

1239 

1260 

1261 

1262 

1263 ) 

1264 OROP_ACCESS: 
1265 

1266 
1267 
' 1268 
1269 

1270 > 

1271 KEY APPLlCATi 
1272 

1273 
1274 
1273 
1276 
1277 ; 

f278 ECU_ADRS_NEWt 
t279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
12B9 ; 
1290 ; 
1291 
1292 
1293 
1294 
1293 

1296 ; 

1297 TIMER_YO: 

1298 ; 
1299 
1300 

1301 TIHER_TOB2i 

1302 

1303 

1304 

1303 

1306 

1307 > 

1308 

1309 

1310 

1311 



TIMER_OPERAT: 



CALL FORUARD_CMD_CK 
CALL TIHER.OPERAT 
JC KEY APPLICAT 



CALL DROP_RESPONSE 
JNC ECU_ADRS_MEW 



CALL KEY_OPERATION 
JMP HAINJ.OOP 



CALL ECU_ADRSJ*EAD 
JMP MAIN_L00P 



Cy Flag • 1 Active 



; Response no k«ishe>u 
1 > Shori Nshi 



— > Key *hori 



Subroutine 

CALL TIHEP_CHK 
JC TIMER_YO 
CLC 
RET 

INC WORD PTR C T I MER_ COUNTER 1 



MOV DX,tTIMER_COUNTER3 

CUP DL,0 

JN2 TIMER_TYPE_2 

AND DH.7 

CMP DH,6 

JNC TIHERJTYPE..2 



MOV AL,1 
MOV CL,DH 
POL AL.CL 

TEST AL,tNOW_EVENTJ 



t OH » CONV_N0 

; AL » CONV_NO_BIT 
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HEWLETT-PACKARD t 6066 A***ftt>ler 



SOURCE LINE 



04 OC 


7434 


1312 




JZ TJMER_TYPE_2 




04 OE 


8700 


1313 




mov BH,0 




041 0 


BADE 


1314 




nOV BL, DH 








1313 


; 


mmmmm* ppy Ch*mtC 1 Vl«W 




041 2 


AAA 

8E3000 


1316 




MOV SI, EVENT CHANNEL 




04 1 3 


03F3 


1317 




ADD SI,8X 




041 7 


8AI C 


1318 




MOV BL,ESI3 ; BL - 


EVENT \ 


041 9 


BE 00 06 


1319 




MOV SI, ES^EVENT TIMER ; Counter Ud < 


041 C 


8AE6 


1 320 




MOV AH, DH 




041 E 


8000 


1321 




MOV AL,0 




0420 


Dt C8 


1322 




ROR AX 




0422 


03FO 


1323 




ADD SI, AX 




0424 


268A20 


1324 




MOV AH,ESiCSI3CBX3 




0427 


8 0FCF8 


1323 




CMP AH, 0F8H 




042ft 




1 326 




JNC TIMER TYPE 2 




042C 


26800008 


1327 




ADD BYTE PTR ES t CSI 3CBX 3 , 8 




0430 


cboUJor o 


1328 




CMP BYTE PTR ES i CSI 3 CBX3 , 0F8H 




0434 


722C 


1 329 




JC TIMER_TYPE_2 








1330 


; 






0436 


800E8007CO 


1331 




OR BYTE PTR CNOU EVENT 3 , OCOH 




04 3B 


80CE1 0 


1332 




OR DH,10H 




043E 


88362807 


1333 




MOV CIC_BYTE3,DH 




0442 


E60000 


1334 




CALL CONV_TO_DROP 




0443 


E80000 


1*333 




CALL ID_DR0P_DEVICE 








1336 


; 






0448 


A02E07 


1337 




MOV AL,CCONV_NO BIT3 




044B 


343F 


1338 




XOR AL,3FH 




044D 


200681 07 


1339 




AND BYTE PTR CBEF0R_EVENT3 , AL 









1340 


j 






0431 


BE3000 


1341 




. MOV SI,EVENT_CHANNEL 




0434 


03362407 


1342 




ADD SI,CCONV HO 3 




0438 


8A*C 


1343 




MOV BL,CSIJ " 




043ft 


8700 


1344 




MOV BH,0 




043C 


E80000 


1343 




CALL BINDEC.LED 




04 3F 


E80000 


1346 




CALL RUN.CONVERTER 








1347 


; 






0462 


8B1EFC1F 


1348 


TIMER TYPE_2i MOV BX, CTIMEP COUNTER} 




0466 


81E3FF0F 


1349 




AND 8X,0FFFH 








1330 


J 






0466 


81FB0004 


1331 




CMP BX,ES_BACK UP 2 


; 1024 


046E 


734C 


13S2 




JNC TIMER TOB 


0470 


6TFB0002 


1333 




CMP 8X,ES BACK UP 1 


; 312 


0474 


72 IB 


1334 




JC MOV 1 ST ~ 






1 333 


; 






0476 


268A07 


1336 


M0V_2_NDi MOV AL,ESt [BX+ES BACK UP 3 


: BX « 


0479 


2688870002 


1357 




MOV ESiCBX+ES_BACK UP I 3 , AL 


047E 


733C 


1338 




JN2 TIMER.TOB 




0480 


26C7060002 


1359 




MOV WORD PTR ESrCES BACK UP 11, 


OA5A5M 


0487 


26C7060004 


1360 




MOV WORD PTR ESrCES BACK UP~23, 


0 


048E 


E92B00 


1361 




JMP TIMER TOB " " 








1362 


i 






0491 


83FB04 


1363 


MOV 1_ STt CMP BX.4 




0494 


7214 


T364 




JC MOV 1 IHIT 




0496 


8A07 


1363 




MOV AL,CBX3 




0498 


2688870002 


1366 




MOV EStCBX+£S_BACK UP 13,AL 




0490 


2630060202 


1367 




XOR ES 1 1 ES_BACK_Up]j +2 3 , AL 




04A2 


2600060302 


1368 




ADD ESitES_8AClOlP~1*33,AL 





i«w Channel 
p*y ? 
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SOUPCE LINE 



04A7 £91 200 

04AA 2SC6870002 
0480 83FB00 
04B3 73 07 
0483 2*C7060004 

04 BC 81E33F00 
04CO 881E2807 
04C4 02DB 
04C6 BE0003 
04C9 8800 
04CB 3DFFFF 
04CE 7412 
04D0 FF08 
04O2 73 OE 

04D4 81 00 
04D6 880EB907 
04DA E80000 
040D E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04€3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F3 
04F8 
04FB 
04FC 
04FD 



BA66FF 
ED 

A92000 
F8 

74 OF 
B80008 
BA62FF 
EF 

B8O1C0 

BA66FF 

EF 

F9 

C3 



1369 

1370 j 

1371 «0V_1_INITi 
1372 

1373 
1374 
1373 * 

1376 T1MER_T0B: 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1383 l 

1386 

1387 

1388 

1389 

1390 t 

1391 TIME REACTIVE t 
1392 

1393 i 

1394 

1393 

1396 TIMER.SLEEPr 

1397 

1398 

1399 I 

14 00 I *********** 

1401 t 

1 402 l ■ * *■ »Bi»»san 

1403 TIMER_CNKt 
1404 

1403 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 

1413 RETT1M2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



JMP TIMER.T08 

HOV BYTE PTR ES i CBX+ES_BACK_UP_1 3 , 0 
CMP 8X,0 

JN2 TIMER.TOB ^. A « u 
HOV WORD PTR ES i t ES_BACK_UP_2 3 . 0A3A3H 



AHD BX,3FW 

MOV CIC_BYTE3,BL 

ADD BL,BL 

MOV SI # TINE_TABLE 

MOV AX,CSl3tBX3 

CMP AX* OFFFFM 

4Z TIMER — SLEEP 

DEC WORD PTR CSI3CBX3 

JMZ TIMER.SLEEP 

MOV CL,TIMER_OUT_CODE 
HOV [KEY DATA 3 ,CL 
CALL IC_DROP.DEVICE 
CALL CONV_T0_DROP 

STC 
RET 



00** **** 



Tlncr W* T<jk»w»n*i 
< n*dad* 

< Jik»n dcsuyo 



CLC 
RET 



Tie 



-SUBROUTINE FOR COUNT SEC" 



MOV 


DX, 0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETTIM2 


MOV 


AX, 0800H 


nOV 


DX,0FF62H 


OUT 


DX.AX 


MOV 


AX. 1 1 00000000000001 B 


MOV 


DX.0FF66H 


OUT 


DX,AX 


STC 




RET 
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04FE BB361407 

03 02 83FE00 

0503 7303 

0507 E90102 

030ft C7061 40700 
0510 8A4403 
0313 3C80 
0513 7333 
0317. 3C20 
0519 7303 
0518 £98301 

051E 740ft 
0320 3C30 
0322 7403 
0524 E9E401 

0327 E9D6FA 



032ft 
052I> 
0530 
0533 
0537 
053ft 
053D 
034 0 
0541 



8ft44 04 

022907 

8ft64 03 

68268907 

E80000 

E80000 

E80000 

F9 

C3 



0342 5B 
0543 03D8 
0543 8ft44 03 
0348 S3 
0549 C3 

034ft 2C80 



; 

I ' ' 



************** 
HDLC Forward C ota o and m*..************ . 



F0R«ARD_C0ME: 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 

1446 F0RWAR0_CMD CK 

1447 " 
• 1448 

f449 
1430 
1431 
1432 
1453 
1454 
1433 
1456 
1437 
1438 ; 

1459 CCC_CMD_20 7F 

1460 ~ 
1461 

1462 

1463 ; 

1464 COLD_START: 
1463 t 

1466 FORCED KEVi 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1473 ; 

1476 FORWARD JUflPr 
1477 
1478 
1479 
1480 
1481 
1482 



MOV $I,CECH0_BftCK FLAG J 

CHP $1,0 

JNZ FORUARD_COME 

JHP TX_CCC_N_RET 

«0V WORD PTR CECHO_BftCK_FLftG3,0 
MOV ftL,£$t+33 
CMP AL,80H 
JNC FORWARD CHDTBL 
CMP ftL,20H " 
JNC CCC_CMD_20_7F 
JMP CCC_DROP_C(1D 



l $]»Data Buff*r Addre*= 

1 *0 ECU H ftddress 

; *i L 

; *2 Rx Data Length 

l +3 Command 



00 



IF Comnand 



I 



J2 FORCED KEY 
CflP AL,30H 
J2 COLD_START 
JHP TX_CCC_N_RET 

JMP RUN 

MOV AL, CSI+4J 
MOV EIC_BYTE3.AL 
MOV AH,tSI*53 
MOV CKEY_DATAJ,AH 
CftLL IC_DROP DEVICE 
CALL C0HV_T0"dP-0P 
CALL KEY_OPERATIOH 
STC 
RET 

POP BX 
ADD BX,AX 
MOV AL,CSI+33 
PUSH BX 
RET 



?0 - 7F Comnand 



Cold Start 



FOPUARD_CMDTBU SUB AL,80H 
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054C 23FC00 
054F E8F OFF 



0352 
0335 
0356 
0359 
035ft 
03Sf> 
033E 
0361 
0362 
0363 
0366 
0369 
036ft 
0360 
036E 
0571 
0572 
0575 
0576 
0579 
037ft 
0370 
037E 
0381 
0382 
0383 
0586 
0389 
058A 
0580 
0S8E 
0591 
0592 
0593 
0396 
0399 
039ft 
0390 
03 9E 
05A1 
05A2 
0503 
05A6 
05A9 
03AA 
03AO 
05AE 
058 1 
05B2 
0585 
03B6 
0589 
03BA 
03BO 



E97C00 
90 

E99600 
90 

£90000 
90 

E90000 
90 

E9A601 
90 

E9A2 01 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E 986 01- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E95E01 
90 

E9SA01 
90 

E95601 
90 

£95201 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 

1485 % 

1486 CCCjCHO_JMPTBLi 
1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1495 

1496 

1497 

1498 

1499 

1300 

1501 

1502 

1503 

1504 

1303 

1506 

1507 

1308 

1309 

1310 

131 1 

1312 

1313 

1514 

1513 

1516 

1517 

1518 

1319 

1320 

1321 

1522 

1323 

1324 

1323 

1526 

1327 

1328 

1529 

1530 

1531 

1332 

1333 

1534 

1335 

1536 

1337 

1538 

1339 



AMD AX, OFCH 

CALL FORUARD_JUHP 

JMP SEHD_FUNC_MOD 
HOP 

JHP SEMD.RESPOHSE 
HOP 

JHP PAY_GR0UP_1 
HOP 

JMP PAY_GRQUP_2 
NOP 

JHP TX_CCC_N_RET 
NOP 

JHP TX_CCC_N_RET 
NOP " 

JHP TX_CCC_N_RET 
NOP 

JMP TXJXC_N_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_N_RET 
MOP 

JMP TX_CCC_H_RET 
HOP 

JMP TX.CCC_H.RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JMP TX_CCC_M_PET 
NOP ~~ 

JMP TX_CCC_N_RET 
NOP 

JMP TX_CCC_H_RET 
HOP ~ 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_N_RET 
NOP 

JHP TX_CCC_H_RET 
NOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_N_RET 
HOP " 

JMP TX_CCC_N_RET 
MOP 

JMP TX_CCC_N_RET 
HOP 



; 80H 

i 84H 

I 88H 



; 8CH 




; 90M 




, 94M 




; 98H 




) 9CH — 




; AON 


CInoD 


j A4H 


Clnol 


■ A8H 


ClnoJ 


; ACH 


tlnol 


; BOH 


tlnol 


: B4H 


UnoJ 


; 88H 


tlnol 


; BCH 


Unci 


; COH 


CBen3 


; C4H — 


tB*n3 


: C8H 


CB*n3 


: CCH 


CB*n3 


: OOH 




: 04H 




j D8H 




; DCH 




; EOH 




5 E4H 




) E3H 
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038E 


E94A01 


134 0 




JMP TX_CCC_N_RET ; ECH 




0SC1 


90 


1341 




NOP ~ 




03C2 


E93300 


1342 




JflP ECHO_BACK_CMD ; FOH 




03C3 


90 


1343 




NOP 




03C6 


E9E300 


1344 




JMP FORCED_TUNE ; F4H 




03C9 


90 


1343 




WOP ~ 




03CA 


E9SA00 


1346 




JMP DISPLAY_MEMORY ; F8H 




03CD 


90 


1347 




NOP 




03CE 


E99300 


1348 




JMP STORE — MEMORY ; FCH 








1349 


» 










1330 




S*nd Function Response **************************** 






1331 


; 






0301 


24 03 


1352 


SEND_FUNCJlOt>: 


AND AL,3 


; 80 * 83 Command 


05D3 


74 07 


1333 




JZ S_F_n_SET 




03D3 


3C01 


1554 




CMP ALTl 




03D7 


74 OD 


1333 




J2 S_F_M_CLR 




0509 


E92F01 


1556 




JMP TX~CCC M RET 


l 82 ~ 83 Command 






1537 


; 






050C 


8A6404 


1558 


$_F_M_$ET : 


MOV AH, CSI+4 3 


; 80 Command 


03DF 


88263008 . 


1559 




MOV t SEND_£NABLE 3 , AH 




03E3 


E92301 


1560 




JHP TX_CCC_N_RET 








t56t 


i 






03E6 


B400 


1362 


S_F_M_CLR : 


MQV AH, 0 


} 81 Command 


03EB 


88263308 


f363 




MOV tSEND_lNDEX3 , AH 




03EC 


E91C01 


1564 




JMP TX_CCC_N_RET 








1565 








03EF 


8A263308 


1566 


SEND_RESPONSE: 


MOV AH; CSEND_INDEX3 


; 84 ** 67 Command 


05F3 


80FCOO 


1567 




CMP AH, 0 




03F6 


74IF 


1568 




JZ NO_SEHD 




03FB 


8A64 03 


1569 


YE S — SEND: 


MOV AH, t SI +33 




03FB 


882634 08 


1570 




MOV 1 tSEND CMD RESP3,AH 




05FF 


2403 


1571 




AND AL,3 ~ ~ 




0601 


A21607 


1572 




MOV C RE VERS^CHANEL 3 , AL 




0604 


FE063308 


1373 




INC BYTE PTR ESEND INDEX 3 




0608 


FE063308 


1574 




INC BYTE PTR tSEHD INDEX 3 




06 OC 


BE3108 


1575 




MOV SI,SEHD_ADDRES$ 




06 OF 


A1 0014 


1 576 




MOV AX.CECU ADDRESS 3 




0612 


8904 


1377 




MOV t SI 3, AX 




0614 


E9D600 


1378 




JMP TX_CCC_RUN 








1379 








0617 


E9F1 00 


158 0 


NO SEND: 


JMP TX_CCC_N_RET 








1381 












1582 












1583 








061A 


2403 


- 1584 


ECHO_BACK _CMD : 


AND AL,3 


; Coma and >» OF OH 


061C 


A21607 


1585 




MOV tREVERS_CH*WEL3,AL 


; Reverse Channel Co*m; 


061F 


Af 0014 


1586 


ECHO_BmCK_SURO : 


MOV AX, CECU_ADDRESS3 




0622 


8904 


1387 




MOV t SI 3, AX 




0624 


E9C6 00 


1588 




JMP TX CCC RUN 








1389 
1390 
























1391 








0627 


8B3C03 


1392 


OISPLhY__ MEMORY t 


MOV BX,tSI*53 : 


<<< Display Memorv >-> 


062ft 


8A44 03 


1393 




MOV AL,CSI*33 




062D 


A20314 


1394 




MOV CTX COMMANDS j AL 




0630 


SA44 04 


1393 




MOV AL.CSI+4J , SI 


ECU Address H 


0633 


BE0414 


1596 




MOV SI,TX BUFFER ; +1 


ECU Address L 
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0636 
0639 
0630 
063F 
0641 
0643 
0644 
0643 
0647 
0649 
064C 



A202I4 

81FB0080 

7310 

8824 

46 

43 

FEC8 
73F6 
BEOOM 
E99E00 



064F 81 E3FF7F 
0633 268A27 
0696 8824 
0638 46 
0699 43 
063A FECB 
065C 75F3 
063E BEOOM 
0661 E98900 

0664 8B3C03 
0667 8A4403 
066 A A20314 
066D 8A4404 

0670 A20214 
0673 81FB0080 
0677 730E 

0679 8A6407 
067C 8B27 
067E 46 
067F 43 

0680 FEC8 
0682 73FS 
0684 £984 00 



0687 
068B 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06A0 



81E3FF7F 

81FB0001 

7303 

E977 00 

8A64 07 

268827 

46 

43 

FEC8 
73F4 
E 968 00 



06A3 83C602 
06A6 EBOOOO 
06 A9 E93FO0 



DISP_NEN_3317: 
TX TRNS3: 



• SOUPCE LINE 

1597 
1398 
1399 

1600 TX_TRNS2s 
1601 
1602 
1603 
1604 
1603 
1606 
1607 
1608 
1609 
161 0 
161 1 
1612 
1613 
1614 
1615 
1616 
1617 

1618 1 

1619 STORE_HEH0RY : 
1620 

1621 
1622 
1623 
1624 
1623 
1626 

1627 ST_TRNS2: 

1628 ™ 
1629 
1630 
1631 
1632 
1633 
1634 i 

1633 STOR^HEM.SSITt 

1636 

1637 

1638 

1639 ST_TRNS3: 

164 0 

1641 

1642 

1643 

t644 

1643 

1646 ; 

1647 ; ************ 

1648 ; 

1649 CCC_OROP_CriD i 
1650 

1631 
1652 t 

1633 j ************ 



Px Length 
Co«»and 

Tx Length 
Tx Address L 
Tx Address H 



Bacfe Up Memory Display 



<<< Store Nefltory >>> 



NOV tTX_LENGTHI * AL ; +2 
CUP BX,8000H ; *3 

JNC DISP_NEH_3517 
MOV AH.CBX3 j +4 

nov ISI1,AH | *3 

INC SI ; *6 

INC BX 
DEC AL 
JNZ TX_TRNS2 
MOV SI,ECU_ADDRESS 
JNP TX_CCC_RUN 

AND BX, 7FFFH 
NOV AH, ES i CBX3 
NOV t SI 3, AH 
INC SI 
INC BX 
DEC AL 
JNZ TX_TRNS3 
NOV SI,ECU_ADDRE3S 
JNP TX_CCC_RUN 

NOV BX,tSI+5J 
NOV AL, £51*33 
NOV C TX_COHnAND3 * AL 
NOV AL,tSI+4J 

NOV tTX_LENGTH3,AL 
CNP BX,3000H 
JNC 5T0R_HEH_33I7 
NOV AH,£SI*73 
NOV CBX3.AH 
IHC SI 
IHC BX 
DEC AL 
JNZ ST_ TRHS2 
JNP TX_CCC_N_RET 

AND BX,7FFFH 
CNP BX,100H 
JNC ST_TRMS3 
JNP TX_CCC_N_RET 
NOV AH,CSI+?3 
NOV ES: CBX3.AH 
INC SI 
INC BX 
DEC AL 
JNZ ST_TRNS3 
JNP TX_CCC_N_RET 

CCC > Data Proctffor > Drop Processor ***** 



ADD 51,2 

CALL LOAD_TO_DROP 
JNP TX_CCC_N_RET 

Forced Tuning 



; Si 
; *1 
; *2 
i *3 

; +4 
; *3 
; *6 



ECU Address H 
ECU Address L 
Px Length 
Co»»and 

St L«ngth 
St Address L 
St Address H 



I Back Up Heaory Display 
; Sokow* Interrupt Table 



— Nth Converter **************** 



267 



0167237 



HEWLETT-PACKARD I 8086 Assembler 



SOURCE LINE 



06AC 
06AF 
06B2 
06B3 
06B8 
06BB 
06BE 



604404 
A22807 
EBOOOO 
E60000 
8A3C03 
B0FB64 
7312 



06C0 E80000 

06C3 EBOOOO 

06C6 E80000 

D6C9 E80000 

06CC E80000 

06CF E 939 00 

06D2 E80000 

06D3 E933 0 0 



0608 BE0214 

06DB BB0207 

06DE C6044I 

06E1 C6440100 

06E3 83C6 02 

06E8 B040 

06EA E952FF 



06ED A0>907 
06F0 3C00 
06F2 7317 

06F4 8A4C02 

06F7 FECI 

06F? FECI 

06FB 80F903 

06FE 7302 

0700 Bl 03 

0702 8B0E1807 

0706 E841FB 

0709 F9 

070A C3 



070B F8 
07 OC C3 



SPECIAL_SPU_1 i 



1634 ; 

1633 FORCED_TUHE: 

1636 

1657 

1638 

1639 

1660 

1661 

1662 t 

1663 FORCED_0Ni 
1664 

1665 
1666 
1667 
1668 

1669 ; 

1670 FORCED OFF: 
1671 

1672 ; 

1673 ; ********** 

1674 i 
1675 
1676 
1*677 
1678 
1679 
1680 
1681 
1682 
1683 
1694 

1683 TX_CCC_RUN» 
1686 
1687 

1688 ; 

1689 TX_RUN_SU8» 
1690 
1691 
1692 
1693 
1694 

1693 TX_YOSHJ : 
1696 
1697 
1698 

1699 ; 

1700 i 

1701 ; 

17 02 TX_CCC NJlETi 

1703 

1704 ; 

1703 1 

1706 ; 

1707 

1708 

1709 

1710 



MOV 0L,rSI+41 
MOV CIC_BYTEJ.flL 
CALL lO>R0P_DEVICE 
CALL COHV TO DROP 
MOV BL.ts7+57 
CMP BL,100 
JHC FORCED_OFF 

CALL BINDEC_LED 
CALL LED_VIEU_TBL 
CALL SPU.LED.DISP 
CALL RUN_CONVERT£R 
CALL WAKEARI_OE_OH 
JMP TX_CCC_M_RET 

CALL OP_SPU_OFF 
JMP TX_CCC_N_RET 



; SI — 

; ♦! 

! *2 

; +3 

; *4 

; *5 



ECU H Address 
L Address 
Tx Data Lendth 
Command EOH 
Converter* NO . 
Tuning Channel 



SPU to CCC Send 



MOV SI,TX_LENCTH 
MOV BX,INDEX_RX 1 
MOV BYTE PTP tsTj,63 
MOV BYTE PTR CSI+13,0 
ADO SI, 2 
MOV AL,64 
JMP TX_TRNS2 

»S**S9Sa91R9 Send to CCC 88S«ttS8«0ft8ftflB8SBff8»ttirS8ad8QIlflS8S!»9«ir 

MOV AL,tTX_BUSY_FLAG3 
CMP AL,0 
JN2 TX_CCC_N_RET 

MOV CL,CSI*2J 

INC CL 

INC CL 

CMP CL,3 

JNC TX_Y0SHI 

MOV CL73 ' 

MOV CTX_BUSY_FLACJ,CL ; CCt SI — 
CALL HDLC_TX_START • ttt CL -- 

STC 
RET 



CLC 
RET 



- Start Address 

- Data Lengtn 



3J3 
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07 OD BAOOOl 

0710 EC 

0711 8AE0 
0713 BA0201 

0716 EC 

0717 A30014 
071A C3 



071B BE 00 03 
07IE BBOOOO 
0721 C600FF 
0724 43 
0723 B1FB8000 
0729 75F6 
072B C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 73F5 . 
073D C3 



073E 
0741 
0744 
0743 
0748 
074B 
074E 
0730 
0733 
0737 
0759 
073C 
073F 



E80300 
E90000 
SB 

A31C07 

BEB003 

BBOOOO 

B900 

83C302 

81FB8000 

73F5 

EB0300 

E90000 

38 



171 1 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1733 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1730 
1731 
1732 
1753 
1734 
1753 
1756 
1737 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



j ************* 
.************* 
; ************* 

; ************ 



Subroutine 



******************************** 
******************************** 



******** 



****************** 



*************** 



ECU_APPS__REAt> : 



ECU Address Re»d Rout in 

MOV OX , ECU_L_ADDRESS 
IN AL,DX 
MOV AH, AL 

MOV DX, ECU__H_ADDRESS 
IN AL,DX 

MOV tECU_AD[>RESS1,AX 
RET 



IHIT_TIH_TBLt 
INIT_TIT1_LP: 



, ************ 

; 

INIT_EV_TlnER: 
INIT_EV_1 i 



; AH * L . AL » H Addr«r 



Tl.«r T.ble Initi.llx. ************************** 



MOV SI, TIME-TABLE 

nov bx.o 

MOV BYTE PTP tSI3CBX3,OFFM 

INC BX - 

CMP BX,128 

JNZ INIT_TIH_LP 

RET 

Event Ti«r T.ble Initialise 

MOV SI,ES_EVEHT_TIIt£R 
MOV BX.O 

MOV BYTE PTR ESitSIJtBSO.O 
INC BX 

CUP BX, 128*6 
JNZ IN1T_EVJ 
RET 



INlT_JUMP_TBLi 
INIT_UA_DOKOt 

INIT^JUrtPJLP* 



BASE_UA_DOKO i 



********************* , ** ,r '* 



JUnP.AE>DRE9S T.ble Initi.lize ******************* 



CALL INIT^WA.DOKO 
JHP OP.INITIAL 
POP AX 

MOV CINITJ>0INT3.AX 

MOV SI, JUHP_ADDRES$ 

KOV BX,0 

MOV £SIKBX3,AX 

ADD BX,2 

CMP BX, 128 

JNZ INIT_JUMP_LP 

CALL BASE_WA_DOKO 

JMP BASE_ROUTINE 

POP AX 
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0760 


A3 f A 07 


1 768 




■nu r Qocr pntMT i ov 

nUV l DH5t_rU ifll J » Hrt 


Ur D4 




1 7CQ 

I f O y 




RET 






1 770 


) 








11(1 






Qt 64 


or n ft ft i 

Pt V V I1 1 


1 7 1 2 


t 

TWIT IT Lift TPI • 


nnu pr Fr list 


0767 


OB AAAn 

BBQOOO 


1 774 




nuv BK> U 


076A 


f A A ft A 

C60000 


1 773 


JUHKO : 


uAii DVTC DTD ret irovi A 


076D 


43 


1 776 




INC 8X 


076E 


81 FB0001 


1 777 




CUP BX,25b 


0772 


73F6 


1 778 




JNZ JUHKO 






1 779 


J 




0774 


BES 001 


1 780 




nov 51, BhSIC — PiJTHu 


0777 


A A A * Aft 


1 781 




nOV BX, 1 


077A 


C60 03F 


1 782 


JUN : 


nuv oilt r IK Lcl JLDAJiOrn 


077D 


43 


1 783 




IMC BX 


077E 


83FB3A 


1 784 




CMP BX»9v 


0781 


73F7 


1 783 




JN2 JUH 


0783 


C3 


1 786 




RET 






1 787 


; 








1 788 




View Channel Tabl« Initialize 






1 789 


* 




0784 


BE1 000 


1 790 


INIT_yIEM_TBL : 


MOV S I , V I EU^CHANNEL 


0787 


860000 


1 791 




MOV BX,0 ; 


078A 


8fcE3 


1 792 


INIT_VIEU_LP : 


HOV AH,BL 


07BC 


FEC4 


1 793 




INC AH 


078E 


80CC30 


1 794 




Oft AH, 3 OH 


0791 


C60030 


1793 




HOV BYTE PTR C S I 3 C BX 3 , 3 9H 


0794 


886008 


1796 




HOV 8VTE PTR t SI 3 CBX+83 , AH 


0797 


43 


1 797 




INC BX 


0798 


93FB08 


1 798 




CMP 8X,8 


0798 


73ED 


1799 




JHZ INIT_VIEW_LP 


079D 


C3 


1900 




RET 






1801 










1802 




EVENT T«bl« MODE Initialize 






t 803 


I 




079E 


BB0006 


1 804 


EVENT^DATA^ CL : 


MOV BX, ES_EVENT_TIHER 


07A1 


26C707FF0F 


1 903 


CHIHARU: 


MOV UORD PTR EsTtBXJ , 0FFFH 


07A6 


83C302 


1 806 




ADD 6X, 2 


0?A9 


81FB0009 


1807 




CMP BX,ES_EVENT_TIMER+128*6 


07AD 


72F2 


1 808 




JC CHIHARU ~ 






1809 


J 




Or Ar 


BE 0009 


1810 




MOV SI, EVENT NO FREQ 


0782 


B120 


1811 




HOV CL,32 


0784 


C7444001 00 


1812 


LP1 : 


MOV UORD PTR CSI*32*2J>1 


0789 


83C602 


1813 




ADD SI ,2 


078C 


FECI 


1814 




IHC CU 


07BE 


80F93F 


1813 




CMP CL,63 


0?C1 


73F1 


1816 




JNZ LP1 






1817 






07C3 


BE0009 


1818 




MOV SI,EVENT_NO_FREQ 


07C6 


BB0002 


1819 




MOV BX,CH_No"VrIq 


07C9 


8140 


1820 




MOV CL,64 


07CB 


8807 


1821 


1.P2: 


MOV AX,CBX3 


07CD 


89848000 


1822 




MOV CSI+64*23,AX 


07D1 


83C602 


1823 




ADD SI, 2 


07D4 


83C302 


1824 




ADD BX,2 



$4,S3,S2,S1 S0,C2,Cl 
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0707 


FECI 


1825 




0709 


80F980 


1826 




070C 


7SED 


1827 








1828 




07DE 


C3 


1829 








1830 


s 






1831 


. ************ 






1 832 


j 


07DF 


BE2000 


1833 


IK J T^COOt : 


07E2 


8B0000 


1 834 




07E3 


C7000000 


1835 


INI T_C0DE_LP t 


07E9 


83C302 


1836 




07EC 


83FB10 


1837 




07EF 


75F4 


1838 




07F1 


C3 


1839 








1840 


; 






1841 


» 






1842 


i 


07F2 


C7063A0703 


1843 


FREO.CALC : 


07F8 


B90000 


1844 




07FB 


B84000 


1845 




07FE 


48 


1846 


CAL_STDA: 


D7FF 


E81300 


1847 




0802 


300000 


1848 




0005 


75F7 


1849 




0807 


B9FF00 


1850 




080A 


884000 


1831 




08 00 


48 


1852 


CAL_STDBr 


-080E 


E90600 


1833 




0811 


3D0OOO 


1834 




Off 14 


75F7 


1833 




08.16 


C3* 


1836 








1857 




0817 


80E120 


1858 


FREQ_CAL : 


081 A 


50 


1859 




08 IB 


8BD0 


1860 




0810 


734E 


1861 




081F 


300000 


1862 


UP64_D : 


0822 


743A 


1863 




0824 


3D3F00 


1864 




0827 


7433 


1865 




082? 


3D0600 


1866 




082C 


7333 


1867 




082E 


3004 00 


1868 




0831 


7335 


1869 




0833 


BB4B01 


1870 




0836 


F6263A07 


1871 


MULT I I 


083A 


03C3 


1872 




083C 


BOF900 


1873 


ADDER i 


083F 


7400 


1674 








1873 


I J ; t 


0841 


80E403 


1876 


ADDER_t : 


0844 


F8 


1877 




0843 


DOC 4 


1878 




064? 


00C4 


1879 




0849 


00C4 


1880 




084B 


D0C4 


1881 





INC CL 
CMP CL,128 
JN2 LP2 

RET 

* PC_CODE t PR_C0OE Initi*liz« 

MOV SI,PC_CODE 
MOV BX,0 

MOV WORD PTR CSI3CBX3,0 
ADD BX,2 
CMP BX, 16 
JN2 INIT_CODE_LP 
RET 



******************* 



Converter Fr«qu«ncy C#IculJ 



MOV 

MOV 

MOV 

DEC 

CALL 

CMP 

JNZ 

MOV 

MOV 

DEC 

CALL 

CMP 

JNZ 
RET 

«r« STO FREO . 
AND 
PUSH 
MOV 
JNZ 
CMP 
JE 
CMP 
JE 
CMP 
JNC 
CMP 
JNC 
MOV 
MUL 
ADD 
CMP 
JZ 
ADD 
AND 
CLC 
ROL 
ROL 
ROL 
ROL 



WORD PTR DSitnUL_ADR3,HUL_N0 
CX, 0 ;A-CABLE 
AX, 64 
AX 

FREQ_CAL 
AX, 0 

CAL STDA 

CX,OFFH ; 8 -CABLE 

AX, 64 

AX 

FREQ_CAL 
AX,0 

CAL STDB 



CALICULATION SUBROUTINE- 
CL,OOtOOOOOB 
AX 



;B-CABLE ««*>UP64 



:CHANNELL APE FROM 6 TO 62 
tCHANNELL ARE FROM 4 TO 3 



OX, AX 
UP64 
AX, 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4_5 
BX,331. 

BYTE PTRDStCMUL ADR 3 :CH_N0*3 
AX,BX :CH_N0*3*OFF5E 
CL,0 
ADDER_1 

OX, 64 | 64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AN 
AN 



271 



01 67237 



FltV MTjMItftDST 
LDCBf I0H 0»JCCT COOr LIKE 



KEWLCTT-PaCKArDt •096 A»*«*bl«r 



source LINE 



•940 DOC 4 
094? D0C4 
OSS I Of)t« 
0833 BB0902 
0B34 8BF2 
0859 0372 
0B5A 8900 

oesc 59 

0850 CJ 



esse 

09*1 



0813 
00** 



08*9 

0866 



089D 
0870 



9*0009 
EBD9 



8B3701 
EBCf 



8B4D01 
CBC9 



83C249 
EBOO 



0973 BC0002 
0B73 B93l«0 
0870 89BCBE00 

•87C IM«4» 

oorr i?ec»oo 

0883 898940 
088* 89BC94 0 0 

098A 898E40 
088D 89BC9900 

0891 B99340 
0894 898C9C04 

0998 999949 
099B 998CAO0O 

089F 8*9*4 t 
08A2 999CA400 
08*6 C3 



08*7 
09*A 
OflRD 
BOAT 
0983 
0883 
0987 
0899 



9X3008 

E90900 

7313 

8C3BB9 

9<M«t% 

3CQI 

74 Op 

3C04 



1882 
1883 



1897 
1888 
I8B9 
1890 

1891 i 

1893 ZERO! 
1993 

1894 * 

1893 CMC 62i 
199* 

1897 j 

IS99 OM_3t 



ROL 
»0L 
OR 

nov 
nov 

ADO 

nov 
pop 

«T 

nov 



AM.CW 

Bx.ch no rpto 

SI.DX 

si. ox 

C9XHSU.AX 

AX 



AX.O 
ADDER 



iSTOPC ON ft B5 



9X.343 
MOLT I 



1900 l 

1901 UP*4. 
1902 

1903 i 

1904 t 
1903 | 

1906 CMrtHMtL HOSE I i 

1907 

1908 

1909 i 

1910 

1911 

1912 i 
1913 
1914 

1913 ; 
1919 
1917 
1918 i 
1919 
1920 
1921 i 
1922 
1923 
1924 | 
1923 
192* 
1927 
1929 i 
1929 
1931 I 

1931 DROP RESPONSE: 

1932 

1933 

1934 

1935 

193* 

1937 

1938 



8X.333 
nw.fi 



DX,*4 
VP** JO 



J*p*n CH«rvn*l M«*«| 

BOV SI,CH_MO_FREQ 
KOV CX.4031H 
HOV 191*71*23, CX 

NOV CX,40t*M 
MOV CSWT2J.CX 

MOV CX.4098H 
MOV CSt*7«*3).CX 

NOV Ot r 488EH 

nov isi*r*»;3.cx 

nOV CX.4Q9TM 
nOV CS1*78*23.CX 

MOV CX.4099M 
MOV CSI*80-33.CX 

HOV CX,409FH 
nov tSI*92«23,CX 
BET 



I Jmm * 
I J*p*ft 9 
10 



I Jap*fi 12 



Drop Prectnor R*«Don»« no rhiklt*tu 

nov si,FPon_oer_BF 

CAU. L0AD_FPOn_C*OP : Ot-op Pf*oc««,of- k*r« no CBF D«t* 

HOV SI ( FROM QBF BF 

MOV OL,Ctl*13 * C AL > - Co— .«d 

CMP AC, 1 

J2 DROP RESP 01 



«o FROH_CBF_BF nl utusu 



08B6 7 4 OB 
08BD 3C84 
088F 7303 
08C1 E99F00 

08C4 F8 
08C3 C3 



08C6 EBFC 

08C8 804*02 
08CB A22C07 
08CE E80000 



08D1 
0804 
08D7 
08DA 
08DC 
08DF 
08E1 
0BE3 
08E7 



BE2008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



08EB 8A6C04 
08EE 60FD00 
08F1 7402 
08F3 EBCF 



08P3 
08F8 
08F8 
08FD 
0900 
0903 
0906 
0903 
09 OC 
090F 
091 1 
0913 
0916 
0919 
091B 
091D 
091F 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

80E204 

7431 

8A3405 

E80000 

80E280 

7411 

8A262607 

80E401 

7318 

0804 

E80000 

E91000 

8A24 

343F 

2004 

E80000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 



092E 8A34 05 
0931 80E202 
0934 74 OA 



272 

HEWLETT-PACKARD : 8086 AssemDltr 



01 67237 



SOURCE LINE 



1939 
1940 
1941 
1942 
1945 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1933 
1954 
1933 
1936 
1957 
1938 
1939 
1960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
19B0 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DROP_RESP_NOP i 



JZ DROP_RESP_04 
CMP AL,84H 
JHZ DROP_RESP_NOP 
JMP DR0P_RESP_34 

CLC 
RET 



DROP RESP_01 i JMP DROP_RESP_NOP 



Kev P»t# None > CV-0 



■t3I3-«t*1 3«»«t*23»"««— 

C013 tPOW. DETECT 3 
»tSI3«t*1 3««t*23«*C+33C-MJ»»t+33« 



DROP_RESP_04 r 



RESP_STATUSt 
RECENTJ5N: 

C0NV_SW_1 : 
CONV_SU_0 r 

CONV_SW_SET : 
i 

KEY — DEPRESS i 



MOV «L, £31+23 
MOV LID_BYTE3.AL 
CALL JD_DROP_0£VICE 

HOV SI,FRCM_QBF_BF 
MOV CL,tSI«-33 t 
CMP CL,0 I 
JZ RESP_VLF_ERR 
NOV DI ,VLF_ERROR_MAP 
MOV BH,0 
nOV BL,C1D_BYTE3 
ADD BX,BX 

AND WORD PTR CDI 3CBX3 , OFFFEH 

MOV CH,ES1*4J ; 

CHP CH,0 

JZ RESP_STATUS 

JMP DR0P_RE3P_N0P 



C 04 3 1 ID_BYTE 3 1 02 3 C 0 03 tSTATUS 3 
"~ 00 *.* 



02 00 



MOV DL,CSI*33 I 

AND DL,4 ; 

JZ KEY — DEPRESS ; 

WOV DL, tSI+53 ; 
CALL CONV_SW_BIT_AL I 
AND DL,80H 

J2 CONV_ SW_0 i 

nov ah, Tdrop.no 3 

AMD AH, 1 

JNZ COKV_SV_SET 

OR rSX3,AL 

CALL JUHP_ADRS_IHIZ 

JMP COMV_SU_SET 

MOV AH,CSI3 

XOR AL.3FH 

AMD tSI3,AL 

CALL DROP_BIT_AL J 

AND AL» AH 

J2 CONV_SW_SET 

CALL JUMP_ADRS_INIZ 

CALL JUMP„ADRS_IMIT 

CLC 

RET 



I Status 3 
S * * * *p»* 

* * * 

' I 

SPU Recent Power ON 
I 

Converter Select SW 



1 0/19 Henkou 1 ! ! 



MOV DL.ISI*33 

AND DL,Z 

JZ ELSE_STATUS 



Key Currently Depressed 
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0936 B01C 
0938 026907 
0938 E80000 
093E F9 
093F C3 

0940 P8 

0941 C3 



0942 
0945 
0948 
094ft 
094E 
0930 
0952 
0955 
0938 
0950 
095C 
093E 
0961 
0962 



E80000 
8E8000 
8700 

8A1E2C07 

03DB 

8800 

050200 

3501 00 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 742D 

096B 8A64 02 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098A 8120FEFF 

098E 80FDFF 
0991 7402 

0993 F9 

0994 C3 

0995 E80000 

0998 F8 

0999 C3 



1996 
1997 
1998 
1999 
2000 

2001 ELSE_3TATUSl 
2002 

2003 ; 

2004 RE$P_VLF_ERR: 
2005 

2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

2016 VLF_ERR_RETt 
2017 

2018 ; KR'oaiiaciisi 

2019 DROP RESP 84: 
2020 

2021 

2022 ; 

2023 

2024 

2025 ; 

2026 

2027 

2028 ; 

2029 

2030 

2031 ; 

2032 

2033 

2034 

2035 

2036 

203T ; 

2038 

2039 

2040 

2041 

2042 ; 

2043 SENS_STATUS: 

2044 RESP_84_MPET i 
2043 

2046 | 



HOV AL,KEY_PU$H_CODE 

MOV £KEY_DATA3,AL 

CALL DROP TO C0NV 

STC 

RET 

CLC 

RET 

CALL DR0P_T0_CONV 

MOV S I , VLF_ERROR_HAP 

MOV BH,0 

MOV BL,tID_BYTE3 

ADD BX,BX 

MOV AX, CSI3CBX3 

ADD AX ,2 

XOR AX,1 

MOV CSI3CBX3,AX 

ROR AL 

JNC VLF_ERFM*ET 
CALL JUMP_ADRS_1HIT 
CLC 
PET 



2047 
2048 
2049 
2050 
2031 
2052 



MOV CL,CSt+33 

CMP CL,0 

J2 RESP_84_NRET 

MOV AH,CSI+23 
MOV CID_BYTE3,AH 

CALL ID_DPOP_DEVICE 
CALL DROP_TO~CONV 

MOV CH,CSI+43 
MOV CKEY 0ATA3.CH 



MOV SI,VLF_ERROP MAP 
MOV 6H,0 " 
MOV BL,tID BYTE! 
ADD BX.BX ~ 

AMD WORD PTR tS 13 £ BXJ , OFFFEH 



CMP CH, OFFH 
J2 SENS_STATUS 
STC 
RET 

CALL SPU_STATUS REG 

CLC 

RET 



C84Jt ID/DROP3 £01 3CKEY3 



< AH > « ID BYTE 



> COHV.NO , DROP.NO , DEVICE.HO 



Push Kes' Board > CY»l 



OFFH > Ho Key Stroke 



GLOBAL 



SFECIAL_SPU_1 
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2053 


EXTRN 


2054 


EXTRN 


2055 


EXTRN 


2056 


EXTRN 


2 057 


EXTRH 


2050 * 


EXTRN 


2059 


EXTRN 


2060 


EXTRN 


2061 


EXTRN 


2062 


EXTRN 


2063 


EXTRH 


2064 


EXTRN 


2065 


EXTRN 


2066 


EXTRN 


2067 


EXTRN 


2068 


EXTRN 


2069 


EXTRN 


2070 


EXTRN 


2071 


EXTRN 


2072 


EXTRN 


2073 


EXTRN 


2074 


EXTRN 


2075 


EXTRN 


2 076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 i 




2080 


EXTRN 


2081 


EXTRN 



POWER_DET_CHD 

L0AD_FR0H~DP0P 

LOAD_T0_DROP 

SPU_STftTUS_REQ 

ID_0R0P_DEVICE 

IC_PPOP_DEVJCE 

C0NV_SU_BIT_AL 

DROP BIT At 

SPU_PELAY_OFF 

SPU_CIEAP_DISP 

EVENT LED OFF 

DROP HflP SET 

keyJ5perStion 
conv t0_drop 

DR0PJT0_C0NV 
BINDECJ-ED 
LED VIEU_TBL 

spiTled.disp 

run_converter 

uakear1_de_0n 

OP_SPU_OFF~ 

0P_INITIAL 

BftSE_ROUTlNE 

JUMP~ftDRS I NIT 

JUHP_ADRS_INIZ 

DEVICE_HAP_SET 

PAY_CROUP_l 
PAY_GR0UP_2 



Error** 



275 0 1 6 7 2 3 7 



CWJ REFERENCE T«8LE 

04 CT0L_1 A *4 3.777. 001.036 

as CT*t_i_cotnn a 444.7ro.799.Bj3 

00 CT**L_2 A 449.710.792 

09 CTRl^JjCOUHT A 494. 49 J. 4ft*. 757 

D£vIC£_MAP_UT E 1225.1227.1229.1231.1231.1235.2078 

102 DCVICE_H0 A 
10* DEVICE N0_0!T A 

1204 DEV.CLO A (1*0.1200 

1163 DtV_!MtT_LP A 1211 

1208 Dtv_HEXT A 1189 

1167 0EV_RESf»_UT a 11*9.1177.1191.1*99 

1201 fEV_$u_ ii 0 o 

1194 0EV_«W w l ft 

1993 0IsRaV_»4ER0»V A 1946 

»409 DIS*>_r-En_93ir a 1399 

136 D0VM_FLAC A 

1244 Off OP ACCESS A 

DP0P„BtT.«t C 1999.2040 

143 0»0P_C«O BF a 

23 0 DROP_crrr_POPT a 791 

231 DROP DAfA POP! A 481.829 
1160 0*0P_!MlO.P A 1219 

D«OP_nAP_SET E 1223.2*44 

100 P»0P_K0 A 1194.1976 

103 D*>OP_MO_B I T a 

1 931 DftOP_ffESPONSE A 1 264 

1940 DROP'PESP 01 A 1937 

1950 W»0P_P£Sp;04 A 1939 * 

2019 DR0P_R€SPj?4 a 1942 

1 944 DR0T>_»CSP_HO"' A 1 «J3 . 1 9« 1 , 1 949 . 1 947 

D»0P_TO_COMV C 1990.20*4.2027.2067 

1213 OPP.HEXT A 1161 

9tt « »2' ^2.123. 129. 126. 127. I2«. 130. 131. IV. 133- 134. |-*3. 136. 137. 138 

142 DSI6 a 143.144.143.147 

11 eSo_8ACIC aO«S a * a,8, - M - e5 - W - W - W - W * ?, ** , -* S *"-^- w - w -» T -W 

1504 ECH0l0ACir~cnD A 1 542 

91 CCM0_8I»CIC>L0C A ««7,?2r, 10*6.1110. 1446. 1431 

1586 CCKO.eACK_$UPV A 

t6t CCU_At>DPE$S A K2 r 16?. I64 t 9«9. 1004. 1974. 1906. 14*4. 14 14. 1730 

1370 ECU_A005_M£M A 1243 

1723 ECO.aoas.aEAO a 4«i,i£7Q 

232 ECU.H_Af>t>RCSS A 17i3 

233 ECU L.ADDPEIS a 1729 
2001 C19C_$TATIK a 1 9?9 
I 04 B EOI A 

182 ES_»ACK_UP a 1394 

183 ES.8»CK_UP_1 A 43 A. 409. 1337. 1737. 1399. I *4« i*"47,i"*40 H7t 

184 ES_BACIC_'JP_2 A 477. 499. 1391. 1340. 1374 

104 ES_EVEMT_TI«EP A 13i* . 1749. 1904 . 1907 
«2 E VEHT_CHAHNEL 0 1314.1341 

1004 EVEHT_OATA_CL A 472 

123 EVEHT.EMAOLE A 

194 EVEHT KEY CODE A 

EVE MT_LED~Of*F E 2043 

193 EVEMT_KO_FOB9 A 1810.1919 

014 EXIT a 983 . 099 . 099 
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IVflBOL 


TYPE 


Pt'EKEHCES 


72 


*200H 


a 


r3.74.rs.7« 


2J9 


ftCMC 


• 


343.34*. 39«. 3*2- 370. 373 . 377. 3? 1 .J J*. 








l»?t.1Mr, 1 049. I0S2. 1*94.1 99*. 1 092. t 


230 


ACM» 


• 


353. 333.*79.*32 


fry 


moot* 


* 


l»"»3 


1B7fr 


Al>DE»>_l 


a 




IOM 




a 




:i* 


ASCI I.AD 


a 




a to 


»3CII_*'i 


a 




212 


ASCII. CL 


A 




21* 


ascii.co 


a 




213 




A 




207 


«»c!i_eit 


a 




210 


ASCII FC 


A 




217 


A»C 1 f_H0 


A 




214 


asC!1_nu 


A 




an 


••cti_rc 


a 




219 


•sen pf 


A 




2W 


*5CI l_SC 


A 




215 


A3CM_3E 


A 




tw 




A 




4I( 


MCK_U*_0 1 


a 


4*0 


SIM 


BACK_tfP_C ► 2 


A 


3«? 


314 


back up e>:i*r 


A 


4A^.^*3,3I9 


4»3 




a 




9*2 


•at r.jur^HQtit 


B 




497 


8ack_uf_ves 


A 




94 


BASE POINT 


A 


ir*9 




BASE_*OUTINE 


E 


trvi.2973 


1747 




a 


ir« 


«« 


BOStC_OOTH0 


A 


IT99 


2*1 


©CHC. 


A 


790. 738 . 3*6 . 994 . S88 


240 


ecKt> 


A 




122 


BEFO»_EVCMT 


A 


I37» 


32 




n 


33 S«.9r.38.3«.A0.6l .62.«4.49.6«.27« 


9* 


BlMAI>Y_LCT* 


A 






BlMDEC.LEh 


E 


1143. 1*«. 2060 


IB** 


CftL.STDft 


A 


184? 


1832 


CAC„$TDB 


A 


1899 


1439 


ecc_crtD_2©_r7 


A 


143* 


149* 


CCC_Cf«©_J»*TBL 


A 




1*49 


ccc opop cm* 


A 


M7T 


1998 


CW4_3 


A 


10*9 


IW9 




A 




190* 




A 


471 


IB93 


CHI HOP U 


A 


19*0 


7* 


CH MO.F8EQ 


A 


19*9.1895,190* 


199 


ClI*p._JCEY_CODE 


A 




14*4 


COLD.STOPT 


A 


144.1 


99 


cowv^no 


A 


43l . I2ii** l£28. 1130. 1232. 1^74. 134.: 


104 


COMV.NO bit 


A 


I33r 


117 


cohv_seLc»; r 


A 


4*4.433. 434.437 


1992 


CQMV_9lf .0 


A 


1973 


197* 




A 






COMV_Sy_BIT_AL 


E 


M«2. 1973. 


1999 




A 


»97». , 1987 




COHV_TO_W»t»P 


E 


1334.1389- 1471 . 1*99.20*4 
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CROSS REFERENCE TABLE 



SYMBOL 

1 0? EXTRH STAT 

1466 FORCED_KEY 

1670 FORCED_OFF 

1663 FORCE D_0N 

1655 FORCED.TUNE 

1 482 F0RWARD_CWDT8L 

1446 FORUARDlcHD_CK 

1451 FDRUARD_COME 

1 476 FORWARD™ JUMP 

1838 FREQ_C*L 

1843 FREQ_CALC 

1 45 FROM_OBF_BF 

1141 HAJIttEl 

1139 HA JIMERUYO 

568 HDLC_TX_START 

170 MISTORY_BUFFER 

932 HON 

1 130 HONBAH1 

1 27 HSBJ.ED 

782 IBF^IST 
828 IBF _£ND 

783 IBF_EMPTY 
790 IBF_EXIST 
774 I BF — INTERRUPT ' 
825 IBF_HEMO 

38 IBF_OVER_FLOW 

803 IBF.PACKET 

840 IBF_RET 

830 ' IBF_SET 

101 IC_BYTE 

- -^1C DROP DEVICE 

103 ID_ByTE~ 

ID_0R0P_DEV1CE 

169 INDEX_NISTORY 

82 INDEX RX 1 

86 INDEX RX 2 

83 INDEXJTX^I 

87 INDEx3TX~2 
1 773 INI T_AUTHO_TBL 
1833 INI7_C0DE 
1833 INIT_CQDE_LP 
1747 INIT_EV_1 
1745 INIT_EV_TIMER 
1761 INIT JUMP LP 
1733 INIT_JUMP_TBl 

93 INIT_ POINT 

1737 INIT TIM_LP 

1733 INIT_TIH TBL 

1792 INIT_VIEW_LP 

1790 INIT_VIEW w TBL 

1 757 INI T_WA_DOKO 

235 INTIOFST 

236 INT30FST 
234 INTIOFST 

73 JUWP_ADDRESS 

aUNP^ADRS I HIT 
JUI1P_ADRS~INIZ 



TYPE 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 



REFERENCES 

330.862,876 
1439 
1661 

1344 
1434 
1256 
1448 
1484 

1847. 1833 
470 

1 141 , 1 144, 1 130, 1 133, 1 167, 1 170, 1 93 1 , 1 934, 1 934 
1143,1147 
331 
1696 

439,735,824 
1 132, 1 136 



7B0 
783 
823 
799 

788,826,834 

1333, 1377, 1467, 1656 
1388,1470,1657,2058 

1 164 . 1 180, 1931 , 1960,2007,2024,2034 
1165,1335,1952,2026,2057 
460,724,736,803,825 
427, 1676 
44 1,742,733 
428,776,796,831 
44 0 
4*3 
465 
1838 
1730 
473 
1764 
315 
1738 
1740 
514 
1799 
464 
1753 
288 
292 
296 
1759 

1989,2015,2076 
1980, 1988,2077 
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CROSS PEFERENCE TABLE 



LINEt SYMBOL 



TYPE 



REFERENCES 



1782 
1773 
1271 
130 
160 
1993 

203 



873 
876 
1812 
1821 
123 
1236 
424 
197 
1371 
1363 
1336 
126 
1871 
108 
191 
1016 
1014 
76 
121 
1380 
116 
114 
113 
113 
679 
736 
733 
722 
759 
700 
131 
196 



173 
90 



61 
137 

65 
193 
1223 
222 

138 



JUM 
JUNKO 

KEY_APPLICAT 

KEY~DATA 

KEY_OATA_STACk 

KEYJ>EPRESS 

KEY_OPERATION 

key~pusn_code 
ledIvieujtbl 
load_frqhj>rop 
load~to_drop 

LOY ~ 
LOZ 
LP1 
LP 2 

LSBJ-ED 

HAJN_LOOP 

tIAIH START 

WINUS — KEY_CODE 

HOV_1_INIT . 

WOV_1_ST 

MOV^^MO 

HSB.LED 

MULT I 

MUL_ADR 

MUL_MO 

«Y ADRS 

my"aloha 
next_co_adps 
how event 

HOjsEND 

OBF_BF_BYTE 

OBF_BF_CMt> 

obf~bf_id 

OBF^BF^N 
OBF_ INTERRUPT 
OBF~HEMO 
OBF_ NEW 
OBF_PACKET 

obfZret 

OBF_RET_l 

ONE_SEC_TIMER 

ONOFF KEY_CODE 

0P_XN1TIAL 

OP_SPU_OFF 

PACE_HEW 

PACE.SU 

PAY GROUP_l 

PAY_GR0UP__2 

PC_COOE 

PC FC EXIST 

PC>C_LIST 

PLUS_KEY_CODE 

POLLINC_SEO 

POP ALL 

POUERJ>ET_CHD 

POUER_FEED 



A 
A 
A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

E 

E 

A 

A 

A 

A 

A 

A 

E 

A 



, $469, 1997,2030 



1783 
1778 
1238 
1387 
161 
1971 

1271. 1472.2063 
1996 

1664,2069 

1142, 1131, 1168,1932, 2054 

1630,2033 

868 

871,875 

1816 

1827 

1272,1279 



1364 
1334 



1896,1899 
1843,1871 
1843 

1 000, 1 002 



131 1 ,1331 
1368 

433,736 

114. 113,116,117,446,688,689,690.735 

734 
740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

450,733,822 

451 ,950,996,1020 

1490,2080 

1492.2081 

1833 

1773 

1216 

1140,1149,2033 
432 



279 

CPOS? PEPERENCE TABLE 



01 67237 



SYMBOL 

2 02 POU ER_OF F_C O DE 

201 POUER_ON_CODE 

55 PROGRAHVEPSION 
Z2I PUSHFUL 

276 RAM^ CLEAR 

278 RAH_CLEAR_LP 

1 972 RECENT_ON 

203 RECENT_ON_CODE 

204 RELEASE.CODE 
702 RESPONSE_2 
719 RESPONSE.CHK 
743 RESPOHSE_TPHS 
71 1 RE5PONSE_VAL 

2044 RESP_84_NRET 

1969 RESP_STATUS 

2004 RESP__VLF_ERR 

1413 RETTIM2 

92 REVERS_CHANEL 

232 RUN 

RUN — CONVERTER 

1038' RX_CRC ERR 

56 RX_CRC_£RROR 

57 RX_CRC_OK_YO 
990 RxIlHTERRUPT 
992 RX_RCV 

1 042 RX_RECEIVE 

1 022 RX_RET 

198 SCAN_KEY CODE 

39 SCAN_*ODE_FLAC 

3 SEISAKU_DD 

6 SEISAKU_ttrt 
8 SEISAKU_VV 

7 SEISAKU YY 

148 SEND ADDRESS 
130 SEND_C(1D_P.ESP 
15T SEND DATA BUFF 
147 SEND~ENABLE 

! 552 SEND_FUNC_HOD 

149 SEND_ INDEX 
200 SEND_KEY_CODE 
224 SEND_HAX 

1366 SEND_RE$PONSE 

2043 SENS_5TATU"S 

361 SETCOM 

1675 SPECIAL_SPU_1 
SPU_CLEAR DI5P 

144 SPU_CriD_BF 

SPU.LED.DISP 
SPU_RELAY_OFF 
SPU STATUS_REG 

177 STACK_END 

178 STACKJTOP 
1619 STOReZmEMORY 

1 635 ST0R_ttEM_35 1 7 

1 627 ST_TRNS2 

1 639 ST_TRNS3 



TYPE REFERENCES 

A 
A 
A 

A 503,517 

A 

A 

A 291 

A 

A 

A 

A 694 

A 697,699,709,716 

A 730 

A 797 

A 2021 

A 1966 

A 1937 

A 1407 

A 448,575,1572,1585 

A 1464 

E 1346,1666,2071 

A 993 

A 1038,1039 

A 994,995 
A 
A 

A 992 

A 1004,1009,1040 
A 

A 467 

A 320 

A 319 

A 521 

A 318 

A 149,130,131,1575 

A 1370 

A 

A 143,135? 

A I486 

A 1563, 1566, 1373, 1574 

A 
A 

A 1488 

A 203? 

A 347,331 ,333, 33?. 363, 367. 37J .373.382-34 0 

A 204? 

E- 1203.2062 

A 

E 1665,2070 

E 1204,20*1 

E 1166,2043,2056 

A 

A 

A 1548 

A 1626 

A 1632 

A 1637,1644 
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«9«2 
1930 
lit 
337 
1391 
1493 
168 
12*2 
192 
139* 
1376 
1391 
1348 
1897 
74 
79 
79 
134 
132 
133 
164 
93 
1792 

IMS 
1*3 
162 
U09 
166* 

'SJ 

1693 
1991 
1*42 

133 
60 
64 
2016 
•43 
646 

1969 
IB92 



•YflOOL 
9_F ft CL.R 

TIREftl OF ST 
TtHIR ACTIVE 
TWCR~CMK 

tiher_cou*ter 

timer_0p*rat 

tiner_out_c0de 

tiheO*-Ce^ 

tiaeajiob 

tiher.tob2 

tihcr_type_3 

tihcr_yo 

TtRE.TABlE , 
TO_CCC 
TO DROP 
TUHtR.CBL 
TIMER 01 
TUMF*_D2 
TJI_BUFFER 
TX IU8Y FLAG 

Tn_ccc.M_Rrr 

TX_CCC_RUW 

Tx cohhamd 

TX_LEHCTH 
TX.RUN.SU8 
TX_TRW82 
r)t_TRttS3 
TX_UHDftH 
TX.VOSHS 
UP 64 
UF64 9 
UF_FLA© 

VtEW_ 

VLF_ERROR_*AF- 
VLF ERR.RTT 
WAIT 
VAIT1 

UAKEARI_OE„OH 

VC3.SEHO 

ZERO 



CROSS REFERENCE TABLE 

TPE BEFERtWCES 

A 1333 

A 1353 

A 429.376,603,1096 

A 304 

A 

A 1292 

ft 300,730,019.1297.1391,1348 

A 1237 

A 1396 

A 1382,1384 

A 1332,1338.1361.1369,1373 
A 

A 1303,1306,1312,1326,1339 

A 1293 

A 1379,1733 

A 439 

A 426 



1396 

430.921.1109.1683.1693 

1449, 1462. M94.1496. 1498. 1300, 1302,1304,1306,1308.1310,1912,1314.1516,1318.1320. 1322. 1924. 1326. 1929.1930 

1332. 1334. 1336, 1338, 1340. 1396. 1960,1364, 1980. 1633, 1638. 1649, 1631 , 1668. 1671 ,1687 • 

1378.1388,1607.1617 

1394,1621 

1397.1624,1679 

1603, 1681 
1613 

1693 
1861 
1902 

1790 

1939,2009,2033 
2014 

994, 393, 396. 997 ,398. 999, 600, 601. 633 
640 

1667,2072 



A 1863,1869 



3 
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1 
2 
3 
4 

3 

6 

8 
9 
10 
t 1 
13 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
36 
57 



'8086' 



SElSAKU_DDt 
3EISAKU_MMi 
SEI3AKU_YYt 
SEISAKU_Wi 

***** 

***** 



EQU 02H 

ECU 12H 

EQU 33H 

EQU 2 

<<< Application 



Version Mo. 



>>> 



Bw H.TAMAKA 



Function 

< 1 > SPU Key Control 

6 Drop / 4 SPU < 2nd Subscriber > 



***** 
***** 
***** 



C2> 
C3> 



R*» B »Ck up 

Hardwer* Cneck 

Off Event 
Off Send 
Event 



Conv , SU , Device No. <3 Degit) 
Rcvrtst D*t* Send 
Event LED On 



***** 



<<< Bug Lilt >>> 



***** 
***** 

***** 

***** <1) 2< 2nd Sub. de Converter On/Off g» okashxi 

***** 

***** 

***** 

***** 

;*********************************************** ******************** 



eiASt 



PROGRAMMERS ION: 
RX CRC_ERRORt 
RX_CRC_OK_YO t 
IBF_OVER_FLOWt 
SCAN_MODE_FLAGt 
VIEW CHANNEL i 
PC.CODE r 
EVENT CHANNEL 



EQU 


00O0H 








EQU 


BIAS 




DS 


4 


EQU 


BIAS+4 


t 


DS 


4 


EQU 


BIAS+8 


} 


DS 


4 


EQU 


BIAS+12 


t 


DS 


2 


EQU 


B1AS+14 


* 


DS 


1 


EQU 


BXAS+16 


i 


DS 


8*2 


EQU 


BIAS+32 


» 


DS 


8*2 


EQU 


BIAS+48 




DS 


8 


EQU 


BIOS* 36 
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HEWLETT-PACKARD : 3086 Aff»*ftblcr 



80 
91 



30UPCE LINE 

38 VLF_ERROR_f1AP I 

39 PC_FC_LlSTt 
60 BASIC_*UTH0t 
61 

62 
63 
64 

63 ; 

66 A200HI 

67 CH_NO_FREQ 

68 TIME-TABLE I 

69 *JUMP_ ADDRESS ! 

70 NEXT~CO_hDRS: 

71 ; 

72 TO_DROPt 

73 TOICCC: 

74 ; 

73 DS2 : 

76 IHDEX_ RX_1 l 

77 JNDEX_TX_1 ( 

78 .CTPL_1 : 

79 CTRlIi_COUMTi 
INDEX_RX_2: 
INDEX_TX_2: 

82 CTRL_2: 

83 CTRL_£_COUNT t 

84 PAGE~SUt 

83 ECHO~BACK_FLAG : 

86 PEVERS_CHANEt i 

87 TX_BUSY_FLAG: 

88 BASE_POINTt 

89 INIT_POXNTi 

90 BINARY_LEDi 

9t ECHO_BACK_ADRS: 
92 

93 COHV_HO: 

94 DROP_HO: 
93 IC BYTE: 

96 DEVICE.NO: 

97 ID_BYTE: 

98 C0NV_NO_BITi 

99 DROpInO^BIT: 
100 DEVXCE_NO_BIT: 
101 

102 MUL — ADR 

103 EXTRN_STAT 

104 TEMP_R_CH 
103 

106 ) 

107 OBF_BF_Nr 

108 OBF_BF_CMD» 

109 OBF~BF__IDi 

110 OBF~BF_BYTE t 

111 CONY.SELECT: 
M2 

113 ; 

114 t>S1 r 



EQU BIAS* 128 
EOU BJA$*236 
EOU B1AS+236-M28 
j BlAS+312 



EQU 20 OH 
EQU A200H 
EQU A200H+100H 
EQU A200H+180H 
EQU A200H+200H 

48 OH 

030 OH 



EQU 
EOU 0600H 



EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EOU 
EOU 
EOU 
EOU 

EQU 
EOU 
EQU 
EOU 
EOU 
EQU 
EQU 
EQU 



0700H 

DS2+2*! 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2+2*3 

DS2+2+6 

DS2+2*7 

DS2+2*8 

DS2+2*9 

DS2+2*10 

DS2+2*ll 

DS2+2*12 

DS2+2*13 

DS2+2*14 

DS2*2*13 

DS2*2*16 

DS2+2*18 
DS2*2*19 
DS2+2*20 
DS2*2*21 
DS2+2*22 
DS2*2*23 
DS2*2*24 
DS2*2*25 



; DS 128 
I DS 128 
j DS 128 



; DS 256 
j 8*8*2 
; 8*8*2 
; 64*2 



FREQUENCY TABLE START FROM HERE 



EQU DS2+2*2? 
EOU DS2+2*30 
EQU DS2+2*31 

74 OH 
EQU DS2*2*32 
EQU OBF_BF_N+1 
EOU OBF BF.H+2 
EOU OBF_BF_N*3 
EQU 0BF_BF_N*16 ; DS 8 



EOU 078 OH 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE «3 



283 



01 67237 



HEULETT-FmCKARD: 9 086 Arsc»bl«r 
SOUPCE LINE 



115 HOU_EVEHTt 
lie BEFORE VENT t 
117 EVENT_ENABLE: 
1 18 

119 LSB_LED: 

120 MSB LED t 

121 HSBJ.ED: 

122 PPVJ.ED: 
123 

124 KEYJ)ATAi 

123 ONE_SEC_TIMERi 

126 TUNER^pTt 

127 TUNER_D2: 
123 TUNEP_CBL: 

129 UP_FLAG: 

130 DOWN FLAG: 

131 PC_FC_EXISTi 

132 POWER FEED: 

133 ; 
134 
133 

136 DS16; 

137 DROP_CMD_BF: 

138 SPU_Cf!D_BF; 

139 FROM OBF BFi 

140 "~ ~ 

141 SEND.EN ABLE: 

142 SEND_ADDRESS : 

143 SEND. INDEX: 

144 SEKD_CMD_RESP: 
143 SEND DATA_8UFT: 
146 

147 EVENT_NO_FREQ : 

148 

149 

150 HELP t 

131 ; 

132 i 

133 : 

154 KEV_£ATA_$TACK: 
133 ECU_ADDPESS: 
136 TXJ.ENGTH: 

157 TX~COMHAND: 

158 TX_BUFFEP: 
139 

160 

161 i 

162 TIMER.COUNTER: 

163 INDEX HISTORY: 

164 HISTORY_BUFFER: 
163 

166 
167 

168 ; 

169 PACE MEIt: 

170 ~ 

171 STACK END I 



EGU D31 
EQU DS1+1 
EOU DS1+2 

EQU CS1 4-4 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 

EQU DS1+9 
EQU DSl+10 
EQU DS1+11 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



EQU BOOH 
EQU DS16 
EQU DS16+16*! 
EQU DS1 6+16*2 

EQU DS 16+ 16*3 
EQU SEND_ENABLE+1 
EQU SEND_ADDRESS+2 
EQU SEHd"aDDRESS*3 
EQU SEND_ADDRESS+4 

EQU 9 0 OH 



; DS 16 
; DS 16 
; DS 16 



; DS 
; DS 
; DS 
l DS 
; DS 



t 
2 
1 
1 

123 



EQU OAOOH 



EQU 1000H 

EQU KEY_DATA_$TACK ♦ 16*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECU_AD0RESS*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



DS 236 



DS 16*64*10^4 
DS 2 
DS 1 
DS 1 
DS 256 



EQU 3000H 
EQU 39FFH 
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SOURCE LINE 



172 STACK_TOP: EOU 4000H 

173 | 

174 j »******»**»•» BACK_UP RAH Ar«a ********••**#*•*****»*********** 

173 j 

176 ES_BAClC_UPi EOU 0 I DS 312 

177 ES_BACk"uP_1 t EOU 200H ; OS 312 

178 ES_BACIC_UP22 1 EOU 40 OH J OS 312 

179 ; 



1B0 ES EVENT_TIMERt EOU 600H I DS 128*6 



181 

182 ) 

183 j ************ I»*dlate Data a********************************** 

184 j 

183 nUL_NO EOU 3 



186 TIttER_OUT_CODE: EOU 0 

187 PLUS_KEY CODEi EOU 1 OH 

188 EVENT_KEY_CODE : EOU 11 H 

189 AUTHO_KEY_CODEi EQU 12H 

190 0N0FF_KEvIC0DE: EOU 13H 

191 HINUS KEV_CODE: EOU 1 4H 

192 SCAnJ<EY_CODE t EOU 15H 

193 CLEAR_KEY_CODEi EOU 16H 

194 SEND KEY_CODEi EOU 17H 
'l93 P0UERJ3N CODE: EQU 18H 

196 PQUER_OFF_CODE : EOU 19H 

197 RECENT_OM_CODE» EOU 1 AH 

198 RELEASE.CODE: EQU 1BH 

199 KEY PUSH_CODEt EQU 1CH 

200 j 

201 ASCHNER: EQU 4372H 

202 ASCII AU: EQU 4153H 

203 ASCII_SC* EOU 3343H 

204 ASCII_FC! EOU 4643H 

205 ASCII_PC: EQU 3043H 

206 ASClCcL: EQU 434CH 

207 ASCII_SE: EQU 3343H 

208 ASCII.AD: EOU 4164H 

209 ASCII_DE: * EOU 6443H 

210 ASCXI.NU: EOU 0D49CH 

211 ASCII NO: EOU 0D4DCH 

212 ASCIl__CO: EOU 43DCH 

213 ASCII_PR* EOU 3072H 

214 I 

213 PUSH ALL: EOU 6 OH 

216 POP_ALL: EQU 61H 

217 ; 

218 SEND_MAXi EQU 64*2 

219 ; 

220 / 

221 i I/O Port *************< 

222 i — — — — 

223 ; 

224 DROP__Cm>_PORT i EQU 082H 
223 DROP_DAT ALPORT* EQU 08 OH 

226 ECU HEADDRESS: EQU 01 02H 

227 ECU_L_ADDRESS: EOU 01 00H 

228 IMT_OFST EQU 0A0H*C3*4) 
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tOOO BE8003 
1003 B700 
1003 8AIE2C07 
1009 02DB 
100B 8B0E1C07 
100F 8908 
1011 C3 



1012 BE8003 

1013 B700 
1017 8AIE2807 
10IB 02DB 

1 OtD B80EIC07 
1021 8908 
1023 C3 



1024 BE8003 
1027 B700 

1029 8AIE2C07 
102D 80F301 

1030 02DB 
1032 8B0E1C07 
1036 8908 
1038 C3 



1039 
1 03A 
103D 
I 03F 
1 041 
1 045 
1048 
I04C 
1030 
1 0.33 
1037 
1038 
1039 
I03D 
1061 
1063 
1069 



36 

E84E00 

2204 

7418 

3*262807 

80E4FE 

88262C07 

8A262407 

80E406 

88262607 

3E 

C3 

3A262807 
88262C07 
9*262407 
98262607 
3E 



229 
230 
231 
232 
233 
234 
273 
236 
237 
238 
239 
240 
211 
242 
243 
244 
245 
246 
247 
248 
249 
230 
231 
232 
233 
234 
233 
236 
237 
238 
259 
260 
261 
262 
263 
264 
263 
266 
267 
268 
269 
270 
271 
272 
273 
274 
273 
276 
277 
278 
279 
280 
231 
232 
233 
284 
283 



SOURCE LIME 

INT10FST EQU 

IHT30FST EQU 

T!MEP1_0FST EQU 

ACHD EQU 

ACHC EQU 

BCHO EQU 

BCHC EQU 



32 



00 
04 



06 



JUMP_ADPS_INIT: 



ORG 1000H 



MOV SI , JUMP^AfpPES* 
npV BH.O 
MOV PL. C I&_B\TE) 
ADD BL,BL 

nov c:;. cihit_poihtj 
tiov tSUCBXj.c:: 

RET 



HOV 31, JUMP.Mt'DRESS 
MOV BH,0 
MOV BL.tIC_BVTE3 
ADD BL,BL 

MOV CX, CINIT_POINTJ 

mov csncexj.cx 

PET 



jUMp_Mt>Ps_nar : mov si, jump «dc*pess 

nov BH, 0 

MOV BL * CID_BVTE3 

XOR BL,1 

ADD BL,BL 

"OV CX,CIMIT_FGINT3 
nov tS!ICB::3.CX 
RET 

Converter Drop ni h«n»> an 

PUSH SI 

CALL CONV_jSM BIT mL 
AND AL.CSJ3 " . 
02 HIROKO 
HOV AH,tlC_BYTE3 
AND AH, OF £H 
ttOV EID_BYTEJ.mH 
NOV AW.?C0HV_HO] 
AMD AH, 06H 
MOV CDPOP NO 3 , AH 
POP SI 
RET 

MOV AH, CIC BYTE 3 
MOV t!D_BYTEJ.AH 
MOV AH, CCONV_M0 3 
MOV CDROP_No7, AH 
POP SI 



C0NV_TO_DROPi 



HIROKO: 
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SOURCE LIME 



} 06A C3 



1 066 
t 06C 
1 06F 
1071 
1073 
1 073 
1079 
1 07B 
107F 
1 063 
1 083 
1089 
108A 



96 

E81C0O 
2204 
7402 
BOOt 

8A262C07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

3E 

C3 



108B BE3007 
108E B300 
t090 8A0E2607 
1094 03F1 
1096 EB8503 
1099 C3 

109A 50 
1098 31 
109C 36 
109D EBEBFF 
10A0 2204 
IOAZ 5E 
10A3 39/ 
1 0A4 38 
10A3 C3 



10A6 
10A7 
10A8 
1 OAC 
10AE 
1081 
1085 
10B7 
10B9 
10BB 



50 
51 

8A262C07 
8AC4 
8OE4 07 
88262607 
B103 
D2C8 
24 07 
A22A07 



10BE E91800 



10C1 30 
10C2 51 
10C3 9A262807 
10C7 8AC4 
10C9 80E407 



286 

287 } 

288 1 

289 DROP_TO_C0NV: 
290 

291 
292 
293 

294 HIROYOi 

293 

296 

297 

298 

299 

300 

301 

302 ; 

303 I 

304 COMV_SW_BIT_AL: 
3 05 

306 
307 
308 
'309 

310 } 

3 1 1 CONV_SU_FLAG i 
312 

313 
314 
315 
316 
317 
318 
319 

320 t 

321 ; ************ 

322 ; 

323 1D_DR0P_DEVICE: 
324 

325 

326 

327 

328 

329 

330 

331 

332 

333 s 

334 

335 ; 

336 ; ************ 

337 ; 

338 IC_DROP_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL CONV_SU_BIT_AL 
AND AL,CSI3 
JZ HIROYO 
MOV AL,1 

MOV AH,CID_BYTE3 
OR AH, AL 

MOV CIC_BYTE3,AH 
flOV AH, CDR0P_»*O3 
OR AH, AL 

HOV tC0NV.M03.AH 

POP SI 

RET 



MOV SI.COHV.SELECT 
MOV CH,0 

MOV CL,tDR0P_N03 
ADD SI,CX 

CALL DEV I CE_B I T_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 

AND AL.CSI3 

POP SI 

POP CX 

POP AX 

RET 



ID_BYTE > DROP.NO , DEVICE.MO 



PUSH AX 
PUSH CX 

MOV AH.CID_BYTE3 
MOV AL * AH 
AND AH. 7 

MOV CDP.0P_N01.AH 
MOV CL , 3 
ROR AL,CL 
AND AL,? 

MOV CDEVICE_N03,AL 



A4 A3 A2 Al 
- - - A4 
0 0 0 A4 



AO 02 Dl DO 
A3 A2 A I AO 
A3 A2 At AO 



JMP I1AKE_DATA 

IC_BYTE — > C0HV_HO , DEVJCE_NO 

PUSH AX 
PUSH CX 

MOV AH,tIC_BYTE3 
MOV AL » AH 
AND AH, 7 
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SOUPCE LINE 



10CC 88262407 


343 




nuv 








02 




DO 


10O0 8103 


344 




NOV 


CL * 3 


• Od A*X A? Al 


AO 


p 1 


1002 D2C8 


343 




ftAB 

KL'K 


at ft 


» - - - A4 


A3 


A2 


A 1 


AO 


1 0D4 2407 


346 




AND 


At ^ 

AU » 7 


0 0 0 A4 


«3 


A2 


1 


AO 


1 0D6 A22A07 


347 
348 


; 


MOV 


E DEVI CE_N03 » AL 












1 009 BOOt 


349 


MAKE_DATAi 


nov 


AL* 1 












10DB 8P0E24 07 


330 




NOV 


CLjCCUNY NO J 












10DF D2C0 


331 




ROL 


AL,CL 












I0E1 A22E07 


332 
333 


; 


NOV 


t CONV_NO_B I T 3 , AL 












10E4 B001 


354 




NOV 


AL / 1 












10E6 8A0E2607 


355 




NOV 


CL,CDR0P_N03 












10EA D2C0 


356 




ROL 


AL,CL 












tOEC A23007 


357 
358 


; 


NOV 


EDROP_NO_BIT3,AL 












tOEF B001 


359 




NOV 


AL,1 












10F1 8A0E2A07 


360 




NOV 


CL, CDEV1CE__N0J 












10F5 D2C0 


361 




ROL 


AL,CL 












1 0F7 A23207 


362 
363 


* 


NOV 


E DE V I CE_NO_B I T 3 , AL 












10FA 39 


364 




POP 


CX 












tOFB 38 


365 




POP 


AX 












10FC C3 


'366 
367 


* 


RET 
















368 




TO_DROP Buffer Spact ? 














369 


; 
















10FD A00607 


370 


TO_DPOP_SPACE: 


NOV 


AL,CCTRL_13 












1100 3C28 


371 




CHP 


AL,40 












It 02 F3 


372 




CHC 














1 t 03 C3 


373 




RET 
















374 


; 


















373 




AL Wa Souji Kmi ? 














376 


; 
















1104 3C30 


377 


KAZUKO : 


crip 


AL.30H 












t 1 06 7203 


378 




JC KA2UK0_RET 












1 t 08 3C3A 


379 




CNP 


AL , 3AH 












It OA F3 


380 




CNC 














1 1 08 C3 


381 
382 


KA2UK0.RET : 

; 


RET 
















383 




TO_DROP Buffer ni ireru 










384 


















HOC E8EEFF 


383 


LOAD_TO_DRQP : 


CALL TO„DROP_SPACE : 


K'orenara Anr«nne 


1 1 t 


i i i 


1 I I 


i i i 


11 OF 721 F 


386 
387 




JC 


IBF_OVP 












tilt 8BIE0207 


388 




NOV 


BX.EIHDEX_RX_13 












1113 8A0C 


389 




NOV 


CL,tSI3 












1117 FECI 


390 




INC 


CL 












1119 8A24 


391 


LDt : 


NOV 


AH, ESI3 












1118 8827 


392 




NOV 


CBX3.AH 












1 1 1D FEC3 


393 




INC 


BL 












It IF 46 


394 




INC 


SI 












1120 FEC9 


393 




DEC 


CL 












1122 73F3 


396 




JNZ 


LD1 












1124 FE 06 06 07 


397 




INC 


BYTE PTR ECTPL.13 












1128 89IE0207 


398 




NOV 


cindex_r;;_u,bx 












112C E84703 


399 




CALL IBF_UNMASK 
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SOURCE LINE 



112F C3 

T130 FF060C00 

II 34 C3 



1135 
1 138 
1 13A 
113C 
1 140 
1 142 
1 144 
1 146 
1146 
I 14A 
1 14B 
1 14D 
1 14F 
1 153 
» 157 
1 159 



A0OEO7 

3C01 

72F3 

8B1E0C07 

8ft OF 

FECI 

8h£7 

8824 

FEC3 

46 

FEC9 
75F5 

FE0E0E07 

891E0C07 

F8 

C3 



I 139 
I1SC 
1I5F 
1 163 
1167 
116B 
116F 
1173 
1176 



BE0008 
C60405 
C644 01 07 
C644021 0 
C644 0332 
C6440454 
C644 05F0 
E896FF 
C3 



1177 BE0008 

1 I7A C60401 

!17D C6440101 

1181 EB89FF 

1184 C3 



1185 BE0008 
1188 C60402 
118B C6440103 
118F A 024 07 
1192 2407 
1194 884402 
1 197 EB72FF 

1 19ft ft02E07 
I19D 343F 
1 19F 20068007 
11A3 C3 



400 RETRM: 
4 01 IBF_OVR: 
4 02 
4 03 ; 
404 | 
403 ; 

4 06 L0AD_FROW_DROPi 

407 

408 

409 

41 0 

411 

412 LD2i 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 ; 

423 ; *••-*******• 

424 ; 

423 D*0F_I1*P_ SET : 
426 ~~ 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 

437 POMER_DET_CM>: 
438 
- 439 
440 
441 

442 l 

443 ; •»•**■*****•* 

444 ; 

445 C0MV_P_OFF.CMD 
446 

447 

448 

449 

430 

431 

452 2 

453 

454 

455 

456 



RET 

INC WORD PTR tlBF_OVER_FLOUJ 
RET 

TO_CCC Buffer 1?ar» toridasu 

MOV AL,CCTRL_23 
CHP AL,1 
JC RETRM 

110V BX,CJnDEX_TX_23 

flOV CL,CBX3 

INC CL 

NOV AH,CBX3 

NOV tSIl.AH 

INC BL 

IHC St 

DEC CL 

4HZ LD2 

DEC BYTE PTK CCTRL_23 
MOV t JNDEX_JX_23,BX 
CLC 
RET 



DROP MAP Set 



MOV SI,DROP_CMD_BF 
MOV BYTE PTP £513,3 
MOV BYTE PTR £31*13,7 
MOV BYTE PTP £$1+23.1 OH 
MOV BYTE PTR £SI+33,32H 
MOV BYTE PTP tSI*43,54H 
MOV BYTE PTP [31+33 . OF OH 
CALL LOAD_TO_DROP 
PET 



Power Detect Coamarvd ***»•*« 

MOV SI,DPOP_CMD_BF 
MOV BYTE PTP CSI1,1 
MOV BYTE PTR E5I+1 J. 1 
CftLL LOAD_TO_DROP 
RET 

Subscriber Power OFF Control 

MOV SJ,DROP_CMD_BF 
MOV BYTE PTR £SI3,2 
MOV BYTE PTR CSl+13,3 
MOV AL,CC0nV_n03 
AHD AL,7 

MOV BYTE PTR £SI+23,AL 
CftLL LOft D - TO_DR OP 

MOV AL,CCONV_NO_BIT3 

XOR AL,3FH 

AMD CNOU_EVENT3,AL 

RET 



****** 



289 



0167237 
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SOURCE LINE 







* 




438 


, ************ 




439 


; 


1 1H«» be 0 0 08 


460 


C0NV_P_0H_ CUD l 


1 1 P. r Co 04 02 


461 






462 




1 lOP Anon a? 
• • Ht W UOU Or 


463 




1 1 B 1 8844 

'tat 00"»M 


AC A 




1 I Ufl LB53FF 


463 




» • or Co 


466 






467 


i 




468 


} ************ 


• 


469 


1 


t 1 B8 C3 


470 


CABLE_SEL_CMP: 


1 1 B9 BE00 08 


471 




1 1 BC C6G4Q2 


472 




1 IBF C64401 06 


473 




t 1 C3 A08D07 


474 




1 1 C6 247F 


473 




1 1 Co 8844 02 


476 




MCB EB3EFF 


477 




t t rc r^ 


478 






479 


J 




480 


; ************ 




481 


; 


11CF BE00 08 


482 


TUN£R_FREG_CMDi 


11D2 C60404 


483 




1 1 D3 C 644 01 03 


484 




1 1 P7 RDZ407 


483 




11 DC 8844 02 


436 




1 1 OF A08B07 


487 




11 E2 8844 03 


438 




1 1E3 A08C07 


489 




1 1E8 884404 


490 


* 


1 1FB EB1EFF 


491 




11 EE C3 


492 
493 


i 




494 


• ************ 




493 


J 




496 


; 


M EF SO 


497 


RUN_CONVERTER : 


1 1 FO 53 


498 




1 1 Ft 36 


499 






300 




1 1F2 A02C07 


301 




I1F5 30 


502 




i 1F6 E8AF00 


503 


; 


304 






303 


t 


HF9 BE8003 


506 




11FC B700 


307 




11FE 8AIE2607 


308 




1202 80C310 


3 09 




1203 8AF3 


31 0 




12 07 02DB 


311 




1209 03DE 


312 




12QB B202 


313 





Subscriber Power ON Control *****.»*»*«* ********* 

ttOV SI,DR0P_CMD BF 
MOV BYTE PTR is73,2 
MOV BYTE PTR CSI+13,3 
MOV AL, CTUNER_CBL3 
MOV BYTE PTR t3I+23,AL 
CALL LOAD TO DROP 
RET 

Select Subscriber Cab le ******** ********* ******** 
RET 

MOV SI, DROP CMD_8F 
MOV BYTE PTR eS13,2 
MOV BYTE PTR CSt+13,6 
MOV AL, I TUNER CBL3 
AHD AL,7FH 

MOV BYTE PTR CSI*23,AL 
CALL L0AD__T0 DROP 
RET 

Tuner Frequency Change Requcrt ****************** 

MOV SI,DROP_CMD_BF 

MOV BYTE PTR CSI3,4 

MOV BYTE PTR CSI+13,3 

MOV AL,lC0NV NO 3 

MOV BYTE PTR CSI+23,AL 

MOV AL , t TUNER 013 

MOV BYTE PTR 7si+33,AL 

MOV AL « C TUNER D23 

MOV BYTE PTR CSI+4 3,AL 

CALL LOAD_TO_DROP 

RET 



Converter Uo UgeKasu P r ogr«n 



PUSH AX 
PUSH BX 
PUSH St 

MOV *L,CID BYTE 3 
PUSH AX 

CALL C0_CONVERTER 

MOV SI, JUMP ADDRESS 

MOV BH,0 

MOV BL,tDR0P_N03 

ADD BL,10H ~ 

MOV DH,BL 

ADD BL,BL 

ADD BX,SI 

MOV DL,2 



; DH - First ID_BYTE 

; BX » Ftr»t SPU JUMP_ADDRESS 
; DL ■ Fir*t SPU No. 
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SOURCE LINE 



120D E88AFE 


314 


12t0 7320 


3 19 




3 I b t 




317 t 


1 c 1 4 BBJOtt « ■ 


316 C0NV0_VtEU_CK 


1?tc B8162A07 


319 ~~ 




320 




321 




322 j 




323 




324 } 




323 CONV0_ NEXT 1 




326 


1900 per? 


327 




328 


1220 73E3 


329 


109c F91D00 
1 & &r CJ 1 w v w 


330 




331 ; 


1 & • f ^ 0 0 Q 


332 C0NV1_VIEU_CK 




533 




334 


1230 74 03 


335 




536 ; 


1 23r to*uuu 


337 




338 ; 


1 242 OdUJ 1 u 


539 C0NV1_MEXT: 


1245 80C60B 


540 


1248 FEC2 


341 


124A BOrRUb 


342 


1 24D 75E3 


543 


■ 


344 i 


1 24F 38* 


345 CONV 0P_ END t 


1230 A22C07 


546 


1233 E850FE 


O** ( 


1 23o HUOUW 


548 


123? 2*or 


349 




550 




551 ! 


1 25E 5E 


552 


1 25F 5B 


353 


1260 58 


534 


1261 C3 


553 




556 ; 


1262 8B0F 


357 C0NY_ SUBi 


1264 3B0E1C0? 


336 


1268 743D 


339 


126A 53 


36 Q 


126B 32 


361 




362 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 73 OE 


563 


1273 32268107 


566 


127? 84262E07 


567 


127D 741 D 


568 


127F 8A268007 


369 


1283 F6C480 


370 AYA0: 



CALL COHV_SU_FLAG 
JNZ C0HV1.VTEU.CK 



HOV tID BYTE 3, DM 
MOV CDEVICE_N03.DL 
CALL COHV^SW^FLftC 

jnz cohvo~next 

CALL C0NV.SUB 



ADD BX, 10H ; 
ADD DH,8 ■ 
INC DL ; 
CtlP DL,6 

JNZ CONV0_VIEU_CK 
jnP C0NV_0P_END 



JUHP^ADDRESS 
I D_B YTE 
CONV_N0 



HOV CID 8YTE3,DH 
W0V CDEVICE_N03,DL 
CALL C0NV_SU_FLAG 
JZ C0HV1_NEXT 

CALL C0NV_SUB 



ADD BX, 1 OH 
ADD DM,8 
INC DL 
CUP DL.6 

JNZ C0NV1_VIEU.CK 



JUMP ADDRESS 

ID.BYTE 

C0NV.H0 



POP AX 

flOV CID_BYTE3..AL 
CALL ID~DP0P_DEVtCE 

nov al,7nou_event3 

AND AL.3FH 

MOV CBEF0P_EVENT3,AL 

POP SI 
POP BX 
POP AX 
RET 

nov cx,ibx: 

CUP CX,IIN1T_P0INT1 
JZ AKEHI 
PUSH BX 
PUSH DX 

HOV AH / tN0H_EVEHT3 
TEST AH.OCOH 
JNZ hYAO 

XOR AH,CBEF0R_EVENT3 
TEST AH, CC0NV_N0_BIT3 
JZ RODE SAME 
HOV AH,CN0U_EVENT3 
TEST AH « BOH 
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SOURCE LINE 



1286 7411 


371 




J2 AYA3 




1288 F6C440 


372 




TEST AM ,4 OH 




128B 74 06 


373 




J2 AYA2 




1J3t> E8B801 


374 


A7A1 : 


CALL event_led_nrm 




1290 E90900 


573 




JMP H0DE_SAHE 




1 C7J LOU7V ■ 


376 
577 


i 

AYA2 : 


CALL EVEMT^LED^FLH 




1 M- _ O C 7 w w v 


378 




JMP M0DE — SAME 






579 


% 






1200 F88701 


380 


AYA3 : 


CALL EVEHT_LEt>_0FF 






381 


I 






129C 3B0E1A07 


382 


MODE.SAME : 


CMP CX, (BASE_P0IHTJ 




12A0 7503 


583 




JHZ AKIN A 




12A2 E80602 


584 




CALL SPU_LED_0ISP 




12A5 5A 


585 


AKIHA: 


POP OX 




1 2A6 SB 


596 




POP BX 






587 








1 2A7 C3 


588 


AKEMI : 


RET 






589 








1 2A8 8A3E8S07 


390 


G0_COMVEPTER : 


MOV BH, CMSE_LEDJ 




AA1E8407 


591 




MOV BL, tLSB_LEDJ 




12011 F8EB03 


592 




CALL DECBIH_BX 






393 




EVENT Program Talou * 




1 ?R3 BFOQ09 

1 & 9 W WC V V V ^ 


394 




MOV SI,EV£NT_N0_FREQ 




1 2B6 A08007 


595 




MOV AL, CHOU_EVENT J 




1289 A4 0A2F07 


596 




TEST AL, CC0HV_H0_BIT3 




12BD 7503 


597 




JHZ C0NV_EVENT 




126F BE0002 


598 




MOV SI ,CH_N0_FREQ 




12C2 03F3 


399 


CONV_EVENT i 


ADD SI,BX 






600 








12C4 fiAOfl 


601 




MOV AL.tSIUBXT 




1 2C6 A28B07 


602 




MOV CTUNER_D1 3 . AL 




1 2C9 8A&0Dt 

1 & W 7 O^OU If 1 


603 




MOV AH, CSl7tBX*1 3 






604 




MOV CTUNER_D23, AH 




i ~*t\ ft ft fir A 


605 




R0L AH 




1 7D2 SDF440 


606 




AND AH, 4 OH 




12D5 80CC80 


607 




OR AH, 8 OH 




12D8 0A2624D7 


608 




OR AH,tC0NV_N0J 




12DC 88268D07 


609 




MOV t TUNER CBL3 , AH 




12C0 E8C1FE 


610 




CALL COHV P ON CMC- 




12E3 E8D2FE 


611 




CALL CABLE_SEL.CMD 




12E6 E8E6FE 


612 




CALL TUHER_FREQ„C«D 




12E9 C3 


613 




RET 






614 










613 


* 








616 








12EA BE8003 


617 


STP_CONVERTER: 


MOV SI » JUMP_ADDRESS 




12ED B700 


618 




MOV BH,0 




12EF 8A1E2607 


619 




MOV BL,tDR0P_N03 




12F3 80C310 


620 




ADD BL,10H 




12F6 8AF3 


621 




MOV DH,BL 


; DH 


12F8 02DB 


622 




ADD BL/ BL 




' 12FA 03DE 


623 




ADD BX,SI 


; BX 


12FC B202 


624 




MOV DL 4 2 


; DL 


12FE E899FD 


623 




CALL CONV_SU_FLAG 




1301 7523 


626 




JHZ C0HV1_STP_CK 





DH - First ID.BYTE 



627 i 
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SOUPCE LINE 





* 


628 


; 


1303 


88362C07 


629 


CONVO_STP_CK t 


1307 


88162*07 


630 




130B 


E88CFD 


631 




130E 


7308 


632 




131 0 


860E1C07 


633 




1314 


390F 


634 




1316 


7334 


633 




1316 


83C310 


636 


STPCO_HEXTt 


13IB 


80C608 


637 




131E 


FEC2 


638 




1320 


8 OF A 06 


639 




1323 


73DE 


640 




1323 


E92200 


641 








642 


; 


1326 


88362C07 


643 


COHVl_STP_CK: 


132C 


681620 07 


644 




1330 


E867FD 


643 




1333 


74 08 


646 




1333 


8B0E1C07 . 


647 




1339 


39 OF 


648 




1338 


75 OF 


649 




133D 


63C310 


630 


STPC1_NEXT: 


134 0 


80C608 


651 




1343 


fe:c2 


652 




1343 


8 OF A 06 


653 




1348 


730E 


654 








653 


i 


134 A 


F8 


636 


CONV_VIEM_STP 


134B 


C3 


637 








658 


; 


134C 


F9y 


639 


COHV_VIEU_YET 


134D 


C3 


660 








661 


; 






662 








663 


* 


134E 


A 024 07 


664 


D€VICE_MAP_SE 


1331 


BE0008 


663 




1334 


C604 07 


666 




1337 


C64401 08 


667 




1338 


8844 02 


668 




133E 


C644 0332 


669 




1362 


C644 0454 


67 0 




1366 


C644 03FF 


671 




136« 


C644 06FF 


672 




136E 


C644 07F0 


673 




13/2 


E897FD 


674 




1373 


C3 


675 








676 








677 








678 


J 


1376 


BE 1008 


678 


SPU_STATUS_RE 


1379 


C604 04 


660 




137C 


C64401 04 


681 




1380 


A02C07 


682 




1383 


8844 02 


683 




1386 


C6440301 


664 





MOV CID_BYTEJ,DH 
MOV EDEVICE_N03.DL 
CALL CONV_SM_FLAG 
JHZ STPCO_MEXT 
nOV CX,tIHXT_P0INT3 
CMP IBX3,CX 
JHZ CONV_VIEM_YET 
ADO BX, 1 OH ; 
ADD DH,8 

IHC DL ; 
CMP DL,6 
JNZ CONV0_STP_CK 
JHF CONVJ?IEU_STP 

MOV t 1D_BYTE3 , DH 
MOV C DE V I CE_NO 3 . DL 
CALL CGNV_SU_FLAG 
JZ STPC1.HEXT 
MOV CX,CINIT_P0INT3 
CMP CBX3,CX 
JHZ CONV_YIEU_YET 
ADD BX, 1 OH t 
ADD DH,8 

INC DL J 
CMP DL,6 
JNZ CONVI.STP^CK 

CLC 
RET 

STC 
RET 



JUMP ADDRESS 
ID_BYTE 
COHV NO 



JUMP ADDRESS 
ID_BYTE 
CONV NO 



Davict HfiP Set 



MOV AL,tC0NV_N03 
MOV SI,DROP_CMD_BF 
MOV BYTE FTR CS!3,7 
MOV BYTE FTR CSI+13,8 
MOV BYTE PTR CSl+23,AL 
MOV BYTE FTR tSI+33,32H 
MOV BYTE PTR t?I+4 3,54H 
MOV BYTE PTR tSI+33,0FFH 
MOV BYTE PTR CSI+6 3 . OFFH 
MOV BYTE PTR CSI+73,OF0H 
CALL LOAD TO DROP 
RET 

SPU Status Request Command Create 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,4 
MOV BYTE PTR CSl+13,4 
MOV AL,C1D_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33>1 



Drop Ho. 



«L 



Length 

Drop Command 

ID^BYTE 
Byte Count 



293 



0167237 
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SOURCE LINE 



138A A 02 A 07 
T38D 684404 
1390 EB79FD 
1393 C3 



1394 
1397 
139A 
I39E 
!3At 
13A4 
13A8 
13AB 
13AD 
13B0 
13B3 



13B4 
I3B7 
I 3BA 
I3BE 
t3C1 
13C4 
I3C8 
I3CB 
13CD 
1300 
13D2 
13D5 
I3D8 



I 3D? 
I3DC 
»3t>F 
I3E3 
13E6 
t3E? 
I3ED 
13F0 
I3F2 
13F3 
13F7 
13FA 
!3FD 



BEtOOS 

C60404 

C64401 04 

A02C07 

884402 

C6440301 

A 02 A 07 

0C30 

884404 

E839FD 

C3 



BE 1 0 08 

C604 03 

C64401 04 

A02C07 

884402 

C644 0302 

A 02 A 07 

0C28 

884404 

BOFF 

884403 

E834FD 

C3 



BE) 008 
C604 03 
C6440I 04 
A02C 07 
8844 02 
C6440302 
A02A07 
0C2S 
884404 
BOOO 
8844 03 
E80FFD 
C3 



683 
686 
687 
688 

689 ; 

690 ; ************ 

691 ; 

692 SPU_CLEAR_DISP: 
693 

694 
693 
696 
697 
698 
699 
700 
701 
702 

703 j 

704 ; *********. 

703 ; 



MOV AL,CDEVICE NOJ 
MOV BYTE PTR CSX+43,AL 
CALL LOAD TO DROP 
RET 



Status Req* Command 



Clear Device Display Conn and 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR C5I3,4 
MOV BYTE PTR CSI+13,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33 . 1 
MOV AL,CD£V1CE N03 
OR AL,30H 

MOV BYTE PTR CSI+43,AL 
CALL LOAD_TO_DROP 
RET 

Relay Control ON Command 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR tSI3,5 
MOV BYTE PTR tSI+13,4 
MOV AL,CID BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR C SI +33 ,2 
MOV AL.rDEVICE_N03 
OR AL,28H 

MOV BYTE PTR rSI*4 3,AL 
MOV AL , OFFH 

MOV BVTE PTR CSI+53,AL 
CALL LOADJTO DROP 
RET 



•»■*•*-****** Re lav Control OFF Connsnd 



13FE BEI008 
1401 C60403 
1404 C6440104 
1408 A02C07 



706 SPU_RELAY_ON : 
707 
708 
709 
71 0 
711 
712 
713 
714 
713 
716 
717 
718 
719 ; 
720 
721 

722 5PU_RELAY_0FF; 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

733 i 

736 i ************ 

737 > 

738 EVENT_LED_ON t 

739 ~ 
740 

741 



MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSU,3 

MOV BYTE PTR CSI+13,4 

MOV AL,MD_BYTE3 

MOV BYTE PTR CSI*2 3,AL 

MOV BYTE PTR CSI+33, 2 

MOV AL, CDEVICE_N03 

OR flL,23H "* 

MOV BYTE PTR tSI+43,AL 

MOV - AL, 0 

MOV BYTE PTR CSI*53,AL 
CALL LOAD_TO_DROP 
RET 

Event LED ON Command * 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSI+U,4 
MOV AL,CID_BYTE3 



Length 

Drop Command 

ID.BYTE 
Byte Count 



Clear Disp. Command 



; Length 

; Drop Command 

; ID.BYTE 

; Byte Count 



; Relay Cont. Command 
ON 



Length 

Drop Command 

ID_BYTE 
Bute Count 



R*lav Cent. Command 
OFF 



Length 

Drop Command 
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14 OB 8844 02 
14 0E C644 0302 

1412 AD2A07 

1413 0C08 
1417 884404 

1414 BOFF 
14fC 8844 03 
14 IF E8EAFC 
1422 C3 



1423 
1426 
1429 
142D 
1430 
1433 
1437 
143A 
143C 
143F 
1441 
1444 
1447 



1448 
144B 
M4E 
1451 
1433 
1458 
1438 
f 43F 
1462 
1464 
1467 
146B 
146E 



146F 
1472 
1473 
1478 
147C 
147F 
1482 
I486 
148? 
1488 
148E 
1492 
1493 



BE1008 

C6Q403 

C64401 04 

A02C07 

B844 02 

C6440302 

A02A07 

0C08 

8B4404 

BOOO 

884403 

E8C3FC 

C3 



E8B3FF 
BE 1008 
C604 03 
C6440104 
A 02C 07 
8844 02 
C644 0302 
A02A07 
0C10 
8844 04 
C6440500 
E89EFC 
C3 



E88CFF 
BE1008 
C60403 
C64401 04 
A02C07 
8844 02 
C644 0302 
«02A07 
0C1 0 

8844 04 
C64403FF 
E877FC 
C3 



SOURCE LINE 

742 
743 
744 
743 
746 
747 
748 
749 
730 

731 % 

732 ; ************ 

733 i 

754 EVENT_LED_jOFF : 

753 

736 

737 

738 

759 

760 

761 

762 

763 

764 

763 

766 

767 ; 

768. ; 

769 ; 

77 0 EVENT_LED_NRM: 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 ; 

784 ; 
783 ; 



MOV BYTE PTR £SI»23.AL 
NOV BYTE PTR CSl*33,2 
MOV AL * t DEV I CE__NO 3 
OR AL,8 

MOV BYTE PTR CSX+43,AL 

MOV AL,0FFH 

MOV BYTE PTR t$I+53,AL 

CALL L0AD_T0_DR0P 

RET 

Event LEO OFF Censing 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR C$13,5 
MOV BYTE PTR 181*13,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR £St*33,2 
MOV AL,CDEVICE_N03 
OR AL,8 

MOV BYTE PTR ESI*43,AL 
MOV AL,0 

MOV BYTE PTR £SI*S1,AL 
CALL LOAD TO DROP 
RET 



Event LED Normal Coaoand 

CALL EVENT_LED_ON 
MOV SI,$PU_CHD_BF 
MOV BYTE PTR £SI3,5 
MOV BYTE PTR tSI*13>4 
MOV AL,CID_BYTE3 
MOV BYTE PTR £SI+23,AL 
MOV BYTE PTR £S!*33,2 
MOV AL,CDEVICE_NOJ 
OR AL,10H 

MOV BYTE PTR ISI*43.AL 
MOV BYTE PTR CSI+53,0 
CALL LOAD TO DROP 
RET 



i ID_BYTE 

; 6yt« Count 



: Event LED Cont . Co»»«nd 
; ON 



Length 

Drop Command 

ID_BYTE 
Bvta Count 



; Ev«nt LED Cont. Command 
; OFF 



; Length 

% Drop Command 

; ID_BYTE 

; 8vt« Count 



t Event LED Hoo< Command 
: Normal 



**»*»*****++ Event LED Flash Command ************************* 



786 EVENT LED FLHi 

787 

788 

789 

790 

791 

792 

793 

794 

793 

796 

797 

798 



CALL EVENT_LED_ON 
MOV SI,SPU_CMD_8F 
MOV BYTE PTR ESI3,3 
MOV BYTE PTR CSI+13,4 
MOV AL,tID_BYTEJ 
MOV BYTE PTR £$I+23,AL 
MOV BYTE PTR £51+33,2 
MOV AL,tDEVICE_N03 
OR AL,10H 

MOV BYTE PTR £31+43, AL 
NOV BYTE PTR £51*33, OFFH 
CALL L0AD_T0_J>R0P 
RET 



: L*ngth 

; Drop Command 

; ID_BYTE 

; Byte Count 



; Event LED Node Command 
: Flash 



( 
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SOURCE LIKE 



1496 BEIOOO 

149? B700 

149B 8AIE2407 

I49F 8A20 

14A1 8A4008 

I4A4 88268307 

14A8 A28407 



14AB 
MAE 
1481 
14B5 
1488 
14BB 
14BF 
MC2 
14C4 
14C7 
14CB 
MCE 
1401 



BE) 008 

C6 04 06 

C64401 04 

AO2C07 

8844 02 

C6440303 

A02A07 

0C50 

884404 

C6440500 

A084 07 

884406 

E838FC 



I4D4 BE1008 

1407 C644 0S01 

14DB A 083 07 

MDE 8844 06 

14E1 E828FC 

14E4 C3 



14E5 
14E8 
WEB 
14EF 
14F2 
MF5 
14F9 
MFC 
MFE 
1501 
1905 
1503 
150B 

150E 
1 5t I 
1515 
1518 
151B 
15IE 



BE1008 

C604 06 

C64401 04 

A02C07 

884402 

C64403O3 

A02A07 

0C50 

884404 

C6440580 

A08407 

884406 

E8FEFB 

BE1 008 

C6440301 

A08507 

884406 

E3EEFB 

C3 



799 i 

800 ; ************ 

801 ; 

802 SPU.V1EU.MSP: 
803 

804 
805 
806 

807 SPU LEO AX: 
808 
809 
81 0 
811 

812 SPU LED D1SP: 

813 

314 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 } 

826 

827 

828 

829 

330 

831 

832 ; 

833 ; ************ 

834 ; 

835 SPU_LEC-_DISFL: 
836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 ; 

849 

850 

851 

852 

853 

854 

855 ; 



SPU VI «u Channel Operation ********************* 

MOV SI ,VIEU_CHANMEL 
MOV BH , 0 
MOV BL, CCOMV_N03 
MOV *H,C3I3tIx3 
MOV AL, CSI3CBX+83 
MOV EMSB_LED3,AH 
MOV CLS8_LED3,AL 



SPU LED .4 EVEHT_LED Op« 



MOV SI,SPU_CW>_BF 
MOV BYTE PTR tSIJ,6 
MOV BYTE PTR £31+13,4 
MOV AL . t ID_ BYTE3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR CSI+33,3 
MOV AL# CDEV1CE_N03 
OR AL.50H 

MOV BYTE PTR CSI+4 3.AL 
MOV BYTE PTR CSl+53,0 
MOV AL , CLSB_LED3 
MOV BYTE PTR CS1*63,AL 
CALL LOAD_TOJ>ROP 

MOV SI,SPU_CMD BF 
MOV BYTE PTR CSI+53,1 
MOV AL, CMS8_LE&3 
MOV BYTE PTR ESI+63,AL 
CALL LOAD_TO_DROP 
RET 

SPU LED t EVEMT_LED Operatic 

MOV SI , SPU_CMD_BF 
MOV BYTE PTP tSJ3,6 
MOV BYTE FTP CS1 + U.4 
MOV AL, C ID_BYT£3 
HOV BYTE PTR CSI+23,AL 
MOV BYTE PTR tSI+33,3 
MOV AL, CDEVICE_N03 
OR AL,50H 

MOV BYTE PTR CSI+43,AL 
MOV BYTE PTR tSI+53,80H 
MOV AL,tLSB_LED3 
HOV BYTE PTR CSI+63,ftL 
CALL LOAD_TO_DROP 

MOV 3I,SPU_CI1D_BF 

MOV BYTE PTR CSI+53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

RET 



; Length 

; Drop Command 

; Device/Drop 

; Bvte Count 



; Display Character Cowman: 
t LS8 

; Data 



; MSB 
; Data 



Length 

Drop Comaand 

Device/Drop 
8^'te Count 



Diffplav Character Coamanc 
LSB Flssh 

Data 



MSB 
Data 
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SOURCE LINE 



131F 
1322 
1323 
1329 
I32C 
132F 
1333 
1536 
1336 
133B 
153F 
1542 
1543 



BE 1008 
C60406 
C64401 04 
A02C07 
8844 02 
C644 0303 
A02A07 
OC30 
884404 
C644 0380 
A 084 07 
864406 
E8C4FB 



1348 BE1003 

134B C644 0381 

I54F A06507 

1532 8844 06 

1533 E8B4FB 
1538 C3 



1359 
133C 
153F 
1563 
1566 
1569 
156D 
1570 
1372 



BE1008 
C60406 
C644 01 04 
A02C07 
8844 02 
C644 0303 
A 02ft 0? 
0C30 
8844 04 



1575 C644 0583 

1579 C644 0630 
I37D E83CFB 

1580 BE1008 
1583 C644 0S82 
1587 A08607 
156M 8844 06 
158D E87CFB 

1590 BE 1008 
1593 C6440580 
1597 A084 07 
1S9A 8844 06 
1390 E86CFB 

15A0 BE1008 
1SA3 C644 0581 
15A7 A 085 07 
150A 884406 
15AD E83CFB 



856 i ************ 

857 t 

838 SPU_LED_FLASHt 
859 
860 
961 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 ; 
872 
873 
874. 
875 
876 
877 
678 i 
879 j 
680 j 

881 SPU_LED_FLAST i 

882 

883 

884 

885 

886 

887 

886 

889 

89 0 

891 ; 

892 

893 

894 

895 ; 

896 

897 

698 

699 

900 

901 ; 

902 

903 

904 

905 

906 

907 ; 

908 

909 

910 

91 1 

912 



SPU LED & EVENT_LED Operation ******************* 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR £513,6 
MOV BYTE PTR CSl+13,4 
MOV AL.tID_BYTEJ 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI*33,3 
MOV AL# £DEVtCE_N03 
OR AL,50H 

MOV BYTE PTR tSI+4 3,AL 
MOV BYTE PTR CSt*33,80H 
MOV AL,£LSB_LED3 
MOV BYTE PTR* CSl*63,AL 
CALL LOAD_TO_DROP 

MOV S^SPUJCMD^BF 

MOV BYTE PTR CSI+53.S1H 

mov al,cmsb_led3 

mov byte ptr csi+€3,al 

call load_to_drop 

RET 



************ SPU LED EVEHT.LED N« 



MOV SI»SPU_CND_BF 
MOV BYTE PTR CS13,6 
MOV BYTE PTR CS 1+13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR £SI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR CSI+4J.AL 



MOV BYTE PTR £SI+S3,83H 
MOV BYTE PTR CSI*63,30H 
CALL LOAD_TO_DR0P 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSt+33,82H 

MOV AL,CHSB_LEP3 

MOV BYTE PTR tSI*63,AL 

CALL LOAD_TO_DPOP 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR ISI*53,80H 
. MOV AL,£LSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL L0nD_TOJ>POP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53,61H 

MOV AL,£MSB_LED3 

MOV BYTE PTR ISI+63,AL 

CALL L0AD_T0_DR0P 



;' Length 

t Drop Command 

; Device/Drop 
; Byte Count 



t Display Character Connand 
; LSB Flash 

; Pat* 



MSB Flash 
Data 



; Length 

t Drop Command 

; Device/Drop 

; Byte Count 



; Display Character Command 

USB Flash 

i Data 

t MSB Flash 

$ Data 

• LSB Flash 

; Data 

; MSB Flash 

; Data 
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SOURCE LI HE 



1 380 




913 




RET 








91 4 


* ********** 


Authorix« S»reteiruk«i 




( 391 


CQSC ft ft 


915 


OIJTHO A t • 


CALL C0NV_BIT AL 


: AL » 2 ** C0WV HO 




oo it itUi 


7 i to 




MOV BM , WORD PTE CBIHAPY LED 3 


1 389 




917 




HOV SI ,BASIC_AUTHO 




1 3BB 


2200 


918 






; «. * 0 *~ — No 


1 ^DfS 

1 QOU 




Qig 




PPT 








720 




TP PC f*rk/4**A TKflA 1 




1SBE 


S3 


921 


PC_CODE_0_KAI t 


PflCU By . 




1 <DC 

1 JBP 


3d 






DtlCU Ct 
ruon a l 




1 3C 0 


DL£ttVV 






now si,pc„cooe 




1 3C3 




924 




Hrtv ah n 

hut on i u 




1 5C3 


OH 1 C.SL** U f 






Miiv Rt rpnuu urn 




1 3C9 


02DB 


926 




ADD Ht. Rl 




t3CB 


881 0 


927 




nUY VA^ lOl JlDAj 




1 SCO 




928 




f*MP nv ft 




1 3D0 


5E 


929 




BflB C t 

rur o 1 




1 301 


SB 


930 




POP OA 




i vi/fc 


C3 






RET 








932 




IF SC Mode Then 2»1 




1 503 


E83D00 


933 


er MQCVF If AT • 


CALL CONV_B IT_AL 






£. VO VIC V V 


934 








1 30A 


C3 


935 

70D 




OCT ~~ "~ 
Kt 1 




1 5DB 


BCJ AAA 


937 




MOV SI, PC_C0DE 




I Out 


87-00 


ona 

I? 38 




MOV BH,0 




1 3E0 


oRl EZ407 


939 




MOV BL, tC0NV_N03 




1 5E4 


0208 


94 0 




A0D BL , BL 




13E6 


C3 


941 
942 




RET 

PC/FC List t Authorize 


CY- 1 .None 


13E7 


30 


943 


PCFC_WAP_ARUk.A : 


PUSH AX 




1 SE8 


E82800 


944 




CALL COHV BIT AL 


; AL - 2 ** C0HV.H0 


1 3EB 


BE0001 


943 




MOV SI,PC_FC_LIST 




t SEE 


81 00 


946 




MOV CL,0 ~ 




1 3F0 


8AE0 


947 


AKAHE: 


MOV AH> AL 


; I » 0 No 


1 3F2 


£224 


948 




AND HH, CSX 3 




1 SF4 


22A48000 


949 




AHO AH.tSI+1233 




1 SF8 


75 0B 


950 




JNZ AKANE.CHAN 




1 5F A 


46 


95 1 








1 3FB 


FEC 1 


952 




INC CL 




1 3FD 


8 OF 964 


933 




CMP CL,100 




1 600 


73EE 


934 




JNZ AtCANE 




1 6 02 


58 


955 




POP AX 




1603 


F9 


956 




STC 




1604 


C3 


957 




RET 




1603 


38 


958 


AKAKE_CHAN: 


POP AX 




1606 


F8 


939 




CLC 




1607 


C3 


960 




RET 








961 


; *» ********** 


Drop Ho. Bit Position 




1608 


31 


962 


DROP_BIT_AL: 


PUSH CX 




1609 


8A0E2607 


963 




MOV CL,CDR0P_HD3 




I60D 


6001 


964 




MOV AL,1 




160F 


02 CO 


963 




R0L AL/CL 




1611 


39 


966 




POP CX . 




1612 


C3 


967 




RET 








968 




Converter Bit Position 




1613 


31 


969 


C0HV_6IT_ALi 


PUSH CX 
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HEWLETT-PACKARD: 3096 Assembler 



SOURCE LIKE 



1614 8AOE24 07 
1616 B001 
161A D2C0 
161C 39 
1610 C3 

161E SI 

161F 8A0E2A07 

1623 B001 

1625 D2C0 
1627 59 

1626 C3 

162? A02E07 
162C 343F 
1-62E 20068007 
1632 C3 



1633 
1636 
1639 
163C 
163F 
1642 
1643 
1646 
1649 
164C 
16*F 
1632 
1653 
1638 
163B 
165E 
1661 
1664 
1663 
1666 
166? 
16£B 
166F 
1671 
1673 
1674 
1675 



B9 0200 
E92B0O 
B90400 
E92500 
B90300 
E91F0O 
90 

B9OA0O 

E91800 

B91400 

E91200 

B93200 

E90C00 

B96400 

E90600 

B92C01 

£90000 

53 

56 

BE0003 

B700 

8A1E290: 

02DB 

89 09 

5E 

5B 

C3 



1676 B81200 
1679 BA3AFF 
167C EF 
167D C3 



167E BE 1000 
1681 B700 



97 0 
971 
972 
973 
974 
973 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
'993 
994 
995 
996 
997 
998 
999 
1 000 
1001 
1002 
1 003 
t 004 
I 005 
1 006 
1007 
I 008 
1009 
1 01 0 
1011 
1012 
1013 
1014 
1013 
1 016 
1017 
1018 
1 019 
1020 
1021 
1022 
1023 
1 024 
1023 
1026 



j ************ 

DEVICE_BIT_ALi 



EVENT_TO_BASICi 



TIMER, 

TIMER. 

TIMER. 

TIMER. 
TIMER. 

TIMER. 

TIMER. 

TIMER 

TIMER. 

TIMER 



,D2_SEC : 

,04_SEC * 

.05_SECi 

jJD_SEC: 
J_SECr 

_2_SEC : 

_3_SEC : 

_1 0_SEC : 

_30_SECs 

SET CX: 



IBF_UHMASKi 



tlOV CL,rC0NV_NOJ 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

Device Bit Position > 

PUSH CX 

MOV CL, EDEVICE.MO J 

HOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVEMT Mod* > Basic Modi 

MOV AL,£CONV_N0_BIT3 

XOR AL,3FH 

AND t NOWJE VENT 3 # AL 

RET 

Timer Set Operation ***** 

MOV CX.2 

JHP TIMER_SET_CX 

nov CX,4 

JMP TlHER_SET_ex 

nov CX.5 

JHP T1HER_3ET_CX 

NOP 

nov ex. to 

JrtP TIHER_SET_CX 

MOV CX.20 

JHP TIHER_SET_CX 

MOV CX,50 

JMP TIMER_SET_CX 

nov CX, 100 

JMP TIMER_SET_CX 

MOV CX.300 

JMP TIHER_SET_CX 

PUSH BX 

PUSH SI 

HOV SI, T I MELTABLE 

HOV BH,0 

MOV BUtlC.BYTEJ 

ADD BUBL 

MOV CS13CBX3,CX 

POP SI 

POP BX 

RET 



AL 



IBF Interrupt Unmask 



* **************************** 



MOV 
MOV 
OUT 
RET 

Channel Table 



AX,12H 
DX, 0FF3AH 
DX, AX 



IBF Interrupt Unmask 



> LED 



VIEW_TBL_LEDt 



MOV SI.VIEW.CHAHHEL 
MOV BH,0 



tID BYTE 3 
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HEWLETT-PACKARD: 6086 A**«»t>l«r 



SOURCE LINE 



1683 


8A1E2407 


1 027 




MOV 


BL, CCONV_NOJ 








1687 


8A20 


1 028 




MOV 


AH, CSIJCBX) 








1689 


8A4 008 


1 029 




MOV 


AL, CSI 3CBX+83 








168C 


86268507 


1 030 




MOV 


CMSB_LECO , AH 








1 690 


A284 07 


1 031 




MOV 


CLS8_LED3 , AL 








1693 


8 BO 8 


1 032 




MOV 


BX, AX 








1693 


C3 


1 033 




RET 














1 034 
1 033 
1 036 




LED 














; 












1696 


8A3E8507 


1 037 


LED__BIN_BXr 


MOV 


BH.CnSB LED] 




BX < LED 




1 69A 


8A1 E84 07 


1 038 




MOV 


BL, CLSB_LEP3 








m 




1 039 
1 040 


* 


Dec 














1 041 


; 












169E 


80E30F 


1 042 


DECBIN^BX: 


AND 


BL,0FH ; 


BX ASCII Decimal — 


-.- BX Binary 


16A1 


80E70F 


1 043 




AND 


BH, OFH 








16A4 


02FF 


1 044 




ADD 


BN, BH 








16A6 


02DF 


1 045 




ADD 


BL, BH 


8L«BL*C2*BH> 




1608 


02FF 


1046 




ADD 


BH, BH : 


BH»2*<2*BH>> 




16 Aft 


02FF 


1047 




ADD 


BH, BH ; 


BH«2*<2*<2*BH>) 




16AC 


02OF 


1 048 




ADD 


BL,BH ; 


BL«BL+C2*BH >*2«< 2*« 2*BH ) > 


16AE 


B700 


1 049 




MOV 


BH, 0 


•BL-M 0*BH 




16B0 


891E1E07 


1050 




MOV 


UORD FTR [BINARY LED3 , BX 




1684 


C3 


1051 
1052 


; 


RET 














1 053 




LED 


> VIEW TABLE 










1 054 














168S 


BE1000 


1 035 


LED_VIEU_TBLi 


MOV 


SI, VIEW CHANNEL ) 




16B8 


B700 


1 056 




MOV 


BH.O 








16BA 


8A1E24 07 


1 057 




MOV 


8L,CCONV NO 3 








16BE 


8A268507 


1058 




MOV 


AH,CMSB_LED3 








16C2 


8820 


1 039 




MOV 


tSI3CBX3,AH 




Last Channel 


Memory Hi Ir 


16C4 


A 084 07 


1 060 




MOV 


AL,CLSB LED 3 








16C7 


884008 


1061 




MOV 


CSnC6X+63,AL 








16CA 


C3 


1 062 




RET 














1063 
1 064 
1 063 


J 


IF KEY IN THEN GOTO 










i 








16CB 


A 089 07 


1066 


IF_KEY_GO_BASE: 


MOV 


AL, CKEY DATft 3 








16CE 


3C00 


1 067 




CMP 


AL, TIMER OUT CODE 






16D0 


7404 


1068 




JZ TIMER ON 








16D2 


SA 


1 069 




POP 


DX 








16D3 


E93D01 


1 070 




JMP 


BASE.ROUTINE 








16D6 


C3 


1 071 
1072 


TIttER_ON: 

; 


RET 














1 873 




SCAN Mod* Up CH*nn«l S**rch 








1 074 


; 












16D7 


E8A4FF 


1 075 


DU_SCAN_SEARCHt 


CALL VIEW_TBL_LED 








16DA 


E8B9FF 


-1076 




CALL LED_BIN_6X 








16DD 


E833FF 


1 077 




CALL CONV BIT AL 








16E0 


BE8001 


1078 




MOV 


SI, BASIC AUTHO 








16E3 


FECB 


1079 


URI: 


DEC 


BL 








16E3 


80FB00 


1 080 




CMP 


BL,0 








16E8 


7303 


1081 




JNZ 


URI1 








16EA 


BB6300 


1 062 




MOV 


BX,99 








16ED 


8AE0 


1 083 


URI1 : 


MOV 


AH, AL 
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HEWLETT-PACKARD! 8086 Ag«i»bl«r 



SOURCE LINE 



16EF 2220 
16F1 74F0 
16F3 E96200 



16F6 
16F9 
16FC 
16FF 
1702 
1704 
1707 
1709 
I70C 
170E 
1710 
1714 
1716 



1719 
171C 
171F 
1722 
1723 
1727 
*72A 
172C 
172F 
1731 
1733 
1737 
1739 



173C 
173F 
1742 
1743 
1748 
174A 
174D 
174F 
1752 
1754 
1756 



E883FF 

E89AFF 

E814FF 

8E0001 

FECB 

60FBOO 

7303 

8B6300 

8AE0 

2220 

22A08000 

74EC 

E93F00 



E862FF 

E877FF 

E8FIFE 

BE00Q1 

FEC3 

80FB64 

7203 

BBOtOO 

8AE0 

2220 

22008000 

74EC 

E91C00 



E83FFF 

E834FF 

E8CEFE 

BE8001 

FEC3 

80FB64 

7203 

BB0100 

8AE0 

2220 

74F0 



1738 E8CEFE 
1758 E80A00 
175E E854FF 
1761 E847FD 
1764 E841FB 
1767 C3 



1084 
1 083 
1086 

1087 t 

1088 ; ************ 

1 089 ; 

1090 DU_PCFC_SEARCH: 

t091 

1092 

1093 

1094 UKli 
1095 
1096 
1097 

1098 UK 2 1 t 

I 099 
1100 
1101 
1102 

1103 ; 

1104 ; 
1103 ; 

1106 UP_PCFC_SEARCH: 

I I 07 

I 108 
1109 

1110 UMI : 
1111 
1112 
1113 

1114 UMI 1 : 

1115 

1 1 16 

I I 17 
1 1 18 

1119 ; 

1120 ; 

1121 ; 

1122 UP SCAH — SEARCH : 
1123 

1124 
1125 

1126 UK A: 
1127 
1 128 
1129 

1130 UKA1: 

1131 

1132 

1133 | 

1134 UD_CONV_DISPt 
1135 

1136 
1137 
1138 
1139 
1140 ) 



AND AH,CSIUBX) 
JZ URI 

JMP UD_CONV_DISP 

PCFC Hod« Up Ch*nn«l Starch 

CALL VI EU TBLJ-ED 
CALL LED_BIN_BX 
CALL COHV 8IT_AL 
MOV Sl,PC>C_UST 
DEC 8L 
CMP BL,0 
JNZ UK II 
MOV BX,99 
MOV AH, AL 
AND AH, C3IUBXJ 
AND AH, CSI + 1 283 CBX3 
JZ UK I 

JMP UD_COMVJ>ISP 



PCFC Mod* Up Channel S*«rch ****************** 

CALL VIEUJTBL_LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
XNC 8L 
CUP 8L.100 
JC UMI1 

mov ex, i 

MOV AH, AL 
AND AH,tSIUBX3 
AND AH, CSI+1283CBXJ 
JZ UHI 

JMP UD__CONV_DI$P 

SCAN Mode Up Channel S«*rch ****************** 

CALL VIEW_TBL_LED 

CALL LED_eiN_BX 

CALL CONV_BIT_AL 

MOV SI,BASlC_AUTHO 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX,1 

MOV AH, AL 

AMD AH,tSI3EBXJ 

JZ UKA 

CALL EVENT_TO_BASIC 
CALL B I HDEC_LE^ 
CALL LED_V1EU_TBL 
CALL SPU_LED_DISP 
CALL GO_CONVERTER 
RET 
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1748 
»7« 
17*0 

t7*r 

irr« 
1774 

177A 

trrt 

17*2 



8700 
BOFOOO 
7267 
ftOtftO* 

Fecr 

I8F4 

•ICB303* 
8«1EB407 

•sstesor 

C3 



17*3 EO«t>Ft 
I7ti 7404 
I7»S »Q4 33 J 
!7B* C3 

I7*c f8»rrf 

I78F 7904 

1 7»» 80*344 
17*4 C3 

1793 8B4330 
1798 C3 



17*9 
I79D 

i7*r 

17*3 
I7A9 
17*8 



I 783 
1783 



BO9EB907 
pro* 
BA1C2B07 
02D8 

BtoeM 

•BOO 

3704 ie 07 - 
741* 
* 0**1 3 
7303 

ct74et 

3* 



Me*H.eT»-»«CK"P»- »0P* Of 
tOUVCC LINE 



01 67237 



8XW»EC_lEI>i 
HtTOnl i 



WROi 



«0v BH.t 
cw Bt.10 

JC fUKO 
$U» Bt. 10 
t**C BH 
J» MI Ton | 
0» til. J WW 
ftOV ILSB.LEOl.M. 
HOV tflS9_LtD]„8M 
KBl 

. SC /FT/PC Had* Wo OX A| »♦» turu 

*crcPt_ROf>E_ox, coll sc.n?M.r*i 

nov ax. asci I *c s l «•*• *tx* i 

ACT 



1 I4t 
1143 
M4J 
I 1 44 
1143 
M44 
M«7 
M48 
1149 
I ISO 
I13t 
1133 
1133 
tl34 
1133 
1 134 i 

1137 *oo»t_rcPti 
1133 
M3» i 
1140 
1141 
1142 : 

II S3 »O0»!_PC: 
(164 
1163 
1 164 
1147 
1140 
114* 
1 170 
H7I 
1172 
1173 
1174 

1173 i 

1 17* a 
1177 i 
117* i 

117* | 

nee iccy opfeoTiowi 
11*1 ~ 

1182 
1133 
I IM 
11*3 

lifts 

»l*7 
IIS* 
118* 
1190 

mi > 

1 192 
11*3 
11*4 
11*3 
11*4 
1197 



CfttL pc_cor»c_o_*oi 



HOV ox.Atcti.rc 



ROW OX,A9CI!_PC 



: t PC noo» 1 



K«v Opfrittvn 



HOV CL.tKCYJ""*! 
nov »k,o 

»»OV BL,UC_8YTIJ 
•DO 

W 9l,JWIF>JkDPtttM 
TOV AX.I3I3CPX1 
CllP OX.r !Mlt_fOIMT3 
JZ OP_IMITIAL 
ClfP tCOWOT^KEV^COPE 
J*2 OP «OP«*»L_KEV 

JW*» Or~srv_OFF I SPtj w« OFF SurvndW 



M»gi«« Uk OM.'ATF f-v U* «tui «noi 



OP MOmot KEYi 



> Oo«rat iim 



i 

I TOtMIMO-OS-TOtMIMO-Ot-TASHIWO-Or-TOSMtMO-C-^-TOSMlMtv^es-lMMIMP-OS-TnSMlMO-PS-TOSHIHO-OS-TOSMlMO-OS-TOSMI 

1 

HCXT COMTlMUCi POP AM 
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HEWLETT-PACKARD: 8086 As««nblcr 



SOURCE LINE 



17BB B700 
I7BD 8AIE2807 
17C1 02DB 
17C3 BE8003 
17C6 8900 
17C3 C3 



17C9 8AOE8907 
17CD 80F913 
17D0 731 1 
17D2 E854FE 
17D5 E8BEFC 

17D8 E8CDFA 

17DB EBD6FB 

17DE A11A07 
17E1 EBD6 



17E3 
17E6 
17E8 
17EA 
17ED 
17EF 
17F1 
17F4 
17F6 
17FA 
17FD 
1800 
1802 
1804 
1807 
180A 
180C 
180F 



80F911 

7524 

B430 

E8ADF8 

7402 

B471 

A 02 A 07 

0C30 

88268307 

A28407 

A 024 07 

0C30 

FECO 

A28607 

E84FFD 

EBBC 

80F917 

73B7 



1811 EBBS 



1813 A08907 

1816 E8EBFB 

1819 7334 

181B 3C10 

181D 7303 

181F E9240I 



I 199 

1199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1 222 

1223 

1224 

1223 

1226 

1227 

122B 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1233 

1234 



NEXT_OS : 



RETURN_OS: 
, 

; 
} 
i 

t 

OP INITIAL: 



MOV BH,0 

MOV BL,CIC_BYTE3 
ADD BL,8L 

nOV SI, JUMP_*Dt»FESS 
MOV CBX3 C 51 3 * AX 
RET 



SPU Initi*! Off nod« 



MOV CL,CKEY_DATA3 
CMP CL,OHOFF_K:Ey_CODE 
JH2 MP_1 00_CK_001 
CALL EVEWT_TO_BASIC 
CALL SPU_VIEW_DISF 

CALL CO.CONVERTER 



UAKE*RI_DE_ON: CALL SPU_RELAY_ON 

MOV AX,CBASE_POINT3 
JMP MEXT_OS ~ 



SPU OFF 
C3 

SPU OH 



I 1 



HP 100 CK_001: 



C0NV_SW_NC_Y0 : 
CONV_SW_ OK_YO i 



KP_100_CK_002: 

; ; j ;;;;;;;;;;; ; 

; 
; 
i 

, 

BASE.ROUTIHEi 



CMP CL,EVENT_KEY_CODE 

JH2 NP_100_CK_002 

MOV AH , 3 OH 

CALL COHV_SW_FLAC 

J2 CONV_SU_OK_YO 

MOV RH.31H 

nOV AL, tDEVICE_N03 

OR AL* 30H 

flOV CMSB_LED3,AH 

MOV CLSB_LED3 , AL 

MOV AL,tC0NV_NO3 

OR AL.30H 

INC AL 

MOV CHSB_LED3,AL 

CALL SPU_LED_FLAST 

JMP RETURN_OS 

CMP CL,SEHD_kEY_CODE 

JN2 RETURN_OS 

CALL SPECIAL_SPU_I 

JMP RETURN_OS 



Bas* Reutin« 



MOV AL, CKEY_DATA3 
CALL KAZUKO 
JNC RANDOM_ACCESS 
CMP AL,PLUS_KEY_CODE 
JHZ BASE1 

JHP UP_CH*NNEL_OP 



303 



01 67237 



HEWLETT-PACKARD t 8086 6*»«»bl«r 



SOUPCE LINE 



1 822 


3C1 1 


1 233 


BASE 1 : 


1 BZ4 




1 AWO 




1 826 


E94703 


1 to r 




1 829 


3C1 2 


1 238 


BASE* : 


1 82B 


7303 


1 239 




1 SZD 


E99A0 1 


1 9£ ft 

l Zo 0 




1 830 


3C 1 4 


1 26 1 


BASE3 - 


1 832 


7303 


■ ZoZ 




t oil 


tWHr u 1 


1 COJ 




1 837 


3C1 3 


1 264 


BA3E4: 


1 D^O 
1 OJ7 


f 3 tio 


1 9C< 
1 <D3 




i aid 


cot ^ no 


1 266 




1 83E 


3C 16 


1 267 


BASES : 


1 84 0 


73 03 


1 268 




1 842 


E99C 02 


1 269 




1 843 


3C17 


1 270 


8A$E6 : 


1 847 


7303 


1271 




1 849 




1272 




184C 


T*" <\ r\ J» ft A 

E9840Q 


1273 


BASE7 : 






1 Zt 4 


' 






1 273 


i 






1276 


I 






1277 


t 






1278 


I - 


184F 


B700 


1279 


PAND0M_ACCESS : 


1831 


801E2807 


1280 




1833 


8BF3 


1281 




1857 


E864 06 


1282 




183A 


8800 


1283 








1284 




183C 


A29307 


1283 




185F 


B088 


1286 




1861 


A284 07 


1287 




1864 


E87EFC 


1288 




1867 


E8E8FD 


1289 








1290 




1860 


E84DFF 


1291 








1292 




I860 


A08907 


1293 




1870 


E891F8 


1294 




1873 


7264 


1295 




1973 


8700 


1296 




1877 


8A1E2807 


1297 




1878 


88F3 


1298 




187D 


E63E06 


1299 




1830 


8A20 


1300 








1301 


* 


1832 


A28407 


1302 




1883 


8826850? 


1303 




1889 


E83206 


1304 




188C 


894004 


1303 




188F 


E819FC 


1306 








1307 




1892 


E801FE 


1308 




1895 


E819F0 


1309 




1898 


747D 


1310 








131 1 





CMP AL,EVENT_KEY_C0DE 

JHZ 8A5E2 

JMP EVENT_KEY„OP 

CMP AL,AUTH0JKEY_C0DE 

JMZ BASE3 

JMP AUTH0_KEY_0P 

CMP AL,MlHUSJtEY_C0DE 

JHZ BASE4 

J MP 00UH_CH_0P 

CMP AL,SCAN KEY CODE 

JHZ BASE3 

JMP SCAN_KEY__OP 

CMP AL,CLEAR_KEY_CQDE 

JHZ BASE6 

JMP CLE»R_KEY_OP 

CMP AL,SEHD_KEY_C0DE 

JHZ BASE7 

JMP SEMD_KEY_0P 

JMP WEXT_EWD ; 2ooeooooooooooooooooooooooooooc>ooooc»>oo*: 



Random Access Routine 



MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI,BX 

CALL KEY_BUFF ADRS 

MOV CBX3CS1J.AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV tLSB_LED3.AL 
CALL SPUJ.ED_DISFL 
CALL T1MER_3_SEC 

CALL HEXT_C0NT1NUE 

MOV AL , t KEY_DATA ) 

CALL KAZUKO 

JC PAND0M_0UT 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI/BX 

CALL KEY_BUFF_AORS 

MOV AH > CSI3CBX3 

MOV CLSB_LEP3,AL 
MOV CMSB_LED3,AH 
CALL KEY_BUFF_ADRS 
MOV tSI3tBX+43,AX 
CALL SPU_LED_DISP 

CALL LED_BIH_BX 
CALL AUTH0_KAI 
JZ WT_H0_WT_EMt> 



; LSB 



rtt K«y Input U-ait 333 



AH 
AL 



£ 1st KEY 3 
C KEY_DATA 3 



LEO Display 
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HEWLETT-POCKAPP i 8086 A«i«»t>l«r 



SWCE LINE 



18/9A EB36F& 


1312 




CALL SC_H0DEJ<AI 


1890 


732B 


1313 




JH2 TUHE__SURU 


ib»f 


EB1CFD 


1314 




CALL PC_CODE_0_KAI 


1BA2 


7426 


1315 
1316 


1 


JZ TUNE_SURU 


teo4 


EBEFFO 


1317 




CALL LED_BIH_BX. 


18A7 


EB69FD 


1318 




CALL COHV_BJT_AL 


t BAA 


BE0001 


1319 




HOV SX ,PC_FC_LIST 


I SAD 


2200 


1320 




AND AL,I5lJEE>XJ 


IBAF 


7519 


1321 
1322 


t 


JMZ TUHE.SURU 


1881 


EB7305 


1323 




CALL AHCO_IMPUT 


18B4 


EB2E06 


1324 




CALL ANGO_BIM_DX 
CALL PC_C0DE_A0RS 


18B7 


E821FD 


1325 




18BA 


3B10 


1326 




cnp dx,7siubxi 


18BC 


7524 


1327 




JNZ HSCERR.MT_EHD 


I8BE 


EBFD05 


132B 




CALL KEY_BUFF_ADRS 


18C1 


8 B 4 004 


1329 




HOV AX,rSI3CBM*4J 


I8C4 


A38407 


1330 




HOV tLSB„LE03.AX 


I6C7 


EBEIFB 


1331 
1332 


l 


CALL SPUJLED.D1SP 


teC A EB5CFD 


1333 


TUKE_SURU: 


CALL EVEHT_T0_BASIC 






1334 


t 




fBCP 


E6E5FD 


1335 
1336 


% 


CALL LED_VJEW_TBL 


1BO0 


E81CF9 


1337 
1338 


i 


CALL RUH.C0MVERTER 


18D3 


A1 1A07 


1339 


NEXT_EHD: 


HOV AX.C8ASE_P0IMT3 


I8D6 


E9E2FE 


1340 
1341 


; 


JHP NEXT_OS 


18l>9 


3C16 


1342 


RANDOH_OUT I 


CHP AL.CLEAR_ICEY.CODE 
JHZ nSCERR_VT_EHt> 


S8D8 


73»3 


1343 




18DD 


E8B6FB 


1344 




CALL SPU_V1EW_DISP 


18E0 


EBF1 


1345 
1346 


I 


JHP MEXT_END 


18E2 


B87245 


1347 


nSGERR_MT_END : 


nov ox,ascii_ep 


I8E3 


EBBCFB 


1348 


hsg_ut"ewd * 


CALL SPUJ.ED_*X 


18E8 


E83BFI* 


134? 

1330 


UAIT_ENfr: 


CALL TinER_l_SEC 


18EB 


E9CCFE 


»35l 
1332 


I F_T 1 ME0UT_EMD : 


CALL HEX7_C0MT1HUE 


18EE 


A 0890? 


1353 




HOV AL.TKEY P^TAJ 


19F1 


3C00 


1354 




CUP AL.T1MEP_0UT_C01>E 


18F3 


7403 


1355 




JZ RAHDOt.nOOORI 


18F3 


E91BFF 


1356 
1357 


t 


JHP BASE.ROUT1HE 


18F6 


A08007 


■ 358 


RAMDOM.HOOORI i 


HOV AL.tNOV EVEHT) 


18FB 


84062E07 


1359 




TEST AL.CCOHV MO BIT] 


18FF 


7505 


1360 




JHZ EVEMl.HOPOPl 


1901 


E892FB 


1361 




CALL SPU.VIEW.OISP 


1904 


E8CD 


1362 




JHP NEXT_ENt> 


1*06 


BE3000 


1363 


EVENT_«»DORI: 


HOV St .EVENT CHANNEL 


1909 


03362407 


1364 




ROD 5I,tC0HV~N01 


190D 


BB1C 


1363 




HOV BX,[SI3 


190F 


EB56FE 


1366 




CALL BINt>EC_LEt> 


1912 


E896FB 


1367 




CALL SPU_LED_DISP 


1913 


EBBC 


1368 




JHP WEXT_ENP 



I PC HoO« D*9* PC-H»p Hi Aruk« 



IF PC_C0DE <> Input Cod* Th«r. PC_ControI 
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SOURCE LINE 



191? EBSCFD 

191 A E99DFE 

1910 A08907 
1920 3C00 
1922 74 03 
1924 E9ECFE 
1927 BBDCD4 
192A EBB9 



192C E6AAFA 
192F E862FA 
1933 E6EEFA 

1955 A11C07 
1936 EB80FE 
193B E0ACF9 
I93E 7203 

1940 EB42F8 

1943 E9B2FE 



1946 EBCAFC 
1949 22060EOO 
1940 7433 

194F E8EAF0 
1952 EBEAFC 

1935 EB62FE 

1938 A09907 
195B 3C0D 
1?3D 7333 

193F E814FA 
I96S E8E0FC 



1369 i 

1370 i 

1371 WT^MO WT END t 

1372 , ~ ~ 
1373 

1374 ; 

1373 

1376 

1377 

1378 

1379 HSC NO_WT EHOt 

I3B0 

1361 

1382 

1363 

1384 j 

1385 i 

1366 t 

1387 ; 
13BB j 

1389 i — . 

1390 OP SPU OFF t 

1391 " 
1392 

1393 ; * 

1394 

1393 

1396 

1397 

1398 ; 

1399 

1400 t 

1401 WAK3: 
1402 

1403 
1404 
1403 

1406 l 

1407 ; 

1408 ; 

1409 ; 

1410 ; — - - 

1411 UF_CHANNEL OP: 
1412 
1413 
1414 ; 

1413 OP 5COH: 

1416 ~ 

1417 t 
1418 
1419 , 
1420 
1421 
1422 
U23 i 
1424 VUKO: 
M23 



CALL TIH£R_1_SEC 

CALL HEX T_C OH T I HUE 

MOV AL,CKEV_DATflJ 

CMP AL.TJHER_OUT CODE 

J2 MSC_NO WT~EH0" 

JMP BASE_R0UTIHE 

MOV AX, ASCII NO , | S* c 

JMP HSC_VT ENp 



SPO OFF Key Optr.tic 



CALL SPU_RELOV OFF 
CALL SPO_CLEAR"oiSP 

call event_leO>ff 
mov ox.cihit point 3 

CALL NEXT_0S 

CALL STP_COMV£RTER 

JC MAKI 

CALL CONV_P_OFF_CMD 
JMP RETUPN OS 



Kor.w* Tinwru Juftbidt.ri H.<J« OS ni«*«odor»n* 



Hodoi-u Junbiv* S*xt««i~unod* Return 



UP Channel Change 



CALL C0MV_B1T_AL 

AW Al 1 1 SCAN_MODE FLAG 3 

J2 UP_PCFC 

CALL UP_SCAN SEARCH 
CALL TJHE»_03_SEC 

CALL NEXT_CONT]NUE 

HOV AL.tKEV^DATAl 
CMP AL.TIttEP_OUT_CODE 
JH2 UP_0OWM^?XIt" 

CALL SPt»_STAT05_REO 
CALL TIHEP W UD_SEC 



Svpu H»n«rh>t« 



» 
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SOURCE LI HE 







1426 








1565 


EB52FE 


1427 
1428 


; 




ft \J ▼ #k aijT * 1*11 If 

CALL HE XT^CuNT InUt 


1968 


A03907 


1429 






H0V AL, lKEY_DATAJ 


196B 


3C1C 


1430 






CMP AL, KEY_PUSH_CODE 


196D 


7548 


1431 






JN2 UP_ D0WN_EXXT 


196F 


E8CAFD 


1432 






CALL UP^oCAH^StAKCM 


1972 


E8BEFC 


1433 
1434 


i 




CALL TIMER. 02_SEC 


1975 


E842FE 


1435 
1436 


i 




CALL HEXT.C0HTINUE 


1978 


ft 089 07 


1437 






nUV RL« lF.tf w yHIHJ 


197B 


3C00 


1438 






A||B Al TTMCD OUT rflTiC 


1970 


74E0 


1439 






JZ YUKO 


197F 


E93300 


1440 
1441 
1442 








1982 


EB62FC 


1443 


UP PCFC: 


CALL PCFC_MmP_ARUKA 


1985 


7240 


1444 
1443 


; 




JC UP — M0_MAP 


1987 


E88FFD 


1446 






CALL UP PCFC_ SEARCH 


I9SA 


EBB2FC 


1447 
1448 


; 




CALL TIMER_03_SEC 


198D 


E82AFE 


/449 
1450 


j 




CALL HEXT_C0HT1HUE 


1990 


A08907 


1451 






(10V AL, CKEY_DATA3 


1993 


3C00 


1432 






CMP AL ,71 neK__pUT_CUPfc 


1995 


7520 


1 453 
1454 


; 




JH2 UP_ V 0 y H^_fc All 


1997 


EBDCF9 


1 455 


YASUKO : 


CALL 5PU_cTHTU5_J?fcSJ 


1 99 A 


EBA8FC 
/ 


1456 
1457 






CALL TlttER_UD_SEC 


199D 


E81AFE 


1459 
1439 






CALL NEXT_C0HTINUE 


19A0 


A08907 


1460 






KOV AL.CKEY OAT A 3 


19A3 


3C1C 


1461 






CMP AL,KEY_P»JSH_C0pE 


19AS 


7510 


1462 






JH2 UP.00UN EXIT 
CALL UP PCFC SEARCH 


1?A7 


E86FFD 


1463 






19AA 


E886FC 


1464 
1463 


; 




CALL TIMER_02_SEC 


19AD 


EBOAFE 


:466 
t467 


; 




CALL HEXT^COHTIHUE 


I9C0 


A08907 


1468 






W0V AL,CKEY_0ATA3 


1983 


3C00 


1469 






CHP AL,TIHER_OUT_CODE 


19B5 


74E0 


1470 
1471 
1472 


j 
j 




JZ YASUKO 


19B7 


A08907 


1473 


UP.DOWH.EXIT: 


MOV AL.rk'EY DATA 3 


19BA 


3C00 


1474 




CMP AL»TIHER__0UT CODE 


19BC 


7506 


1475 






JH2 MKN 


19BE 


E9D5FA 


1476 






CALL SPU_VIEW_DISP 


19C1 


E82BF8 


1477 






CALL RUH_C0NVERTER 


19C4 


E94CFE 


1478 




JMP BASE.R0UTINE 






1479 


; 






19C7 


E95DFF 


1480 
1481 
1482 


UP. 


_no_m ap : 


JMP MSG_N0_UT_END 



K«y Rtleart or Another K*- 



Another Key 
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HEMLETT-PACKARDi 9066 A*serkbler 
SOURCE LINE 



1483 
1404 
1483 



Adding Channels to the FC/PC List 





1486 








19CA E8B1FC 


1487 


AUTH0_KEY_0P : 


CALL VIEW_TBL_LED 




19CD E8C6FC 


1488 




CALL LED_BIM_BX 




19D0 BE0001 


1489 




nov SI,PC.FC_LIST 




1903 E83DFC 


1490 




CALL C0MV BIT AL 




19D6 0800 


1491 




OR CSntBXJ,AL 




19D8 B86441 


1492 




MOV AX,ASCII_AD 




19DB E907FF 


1493 
1494 




JMP MSG_VT_EN[> 














1495 










1496 




Down Channel Change 






1497 


; 








1498 
















19DE E832FC 


1499 


D0tfH_CH_0P : 


CALL C0NV_BIT_AL 




1 9F 1 22 06 OF 0 0 


1500 




AND AL,ESC«N MODE FLAG 3 




19E5 7432 


1501 
1502 


; 


JZ DW.PCFC 




19E7 E8EDFC 


1303 


DW_SCAN i 


CALL DW_SCAM_SEARCH 




19F.A E852FC 


1304 
1303 


j 


CALL TIMER_05_SEC 




1 9ED E8CAFD 


i5 06 
1307 




CALL NEXT_C0MT 1 HUE 




torn onRQQ? 


1 308 




MOV AL,CKEY DATA} 




i oct n ft 
1 9r3 3C0W 


1 404 




CMP fit TtMPP OUT COhF 
Iprilr j I i i ter* \jv % bWi/C 






131 v 

151 1 


i 


writ vuwn^Cni i 




i yr r torvry 




E I KO i 


rat i ^Pti ^TATirc pro 






% *<1 T. 
Oti) 




roi i ttmfp i ir> CFf_ 






1314 


; 








1513 
1516 


; 


rai 1 NFXT COMTIMUF 

1* Fl L ^ ntn 1 1 1 1 inWC 




1HUU HUP7Ur 


1517 




MOV AL fICFY DATA 1 






1518 








1 A 05 751 0 


15t9 




JN2 D0WN_EXIT 




1A07 E8CDFC 


1320 




CALL DW SCAN SEARCH 




1A0A E826FC 


1521 
1522 


i 


CALL T1MER_02_SEC 




1A0D E8AAFD 


1323 
1324 


i 


CALL HEXT_C0NT I HUE 




1A10 A 089 07 


1523 




MOV AL,CKEY_DATA3 




1A13 3C00 


1326 




CMP AL , T I MER_OUT_C0DE 




1A15 74E0 


1527 




J2 EIKO 




1A17 EB9E 


1528 


DOUH^EXITi 


JMP UP_D0UN_EX J T 






1329 




PC-FC node 


w * * * * * * » * * ;> * * * » * + * * 


tAf9 E8CBFB 


1330 


DU_PCFC : 


CALL PCFCJ1AP_ARUKA . 




1A1C 7232 


1531 
1332 


1 


JC DM_M0_MAP 




1A1E E805FC 


1533 




CALL DW_PCFC_SEARCH 




1*21 E818FC 


1334 
1333 


; 


CALL TIMER_05_SEC 




IA24 E893F0 


1536 
1337 




CALL NEXT_COMTINUE 




1A27 A08907 


1338 




MOV AL, rKEY_DATA3 




1R2A 3C00 


1539 




CMP AL,TIMEP_0UT_C0DE 





308 
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SOURCE LINE 



1A2C 


73E9 


1340 








1341 


J 


1A2C 


E849F9 


1342 


KEXKOi 


1A31 


E811FC 


1343 








1344 


t 


1*14 


EBB3FD 


1343 








1344 


1 


1*97 


AWQ7 


1347 




IA3A 


3CtC 


1340 




1AJC 


73D9 


1349 




1A3C 


C0B5FC 


1330 




1A41 


eqcpfb 


1331 








1332 


; 


1A44 


E873FD 


1333 








1334 


) 


1A47 


A 089 07 


1335 




1A4A 


3C00 


1334 




1A4C 


74E0 


1337 




IA4E 


EBC7 


1338 








1339 


% 


• A30 


E9D4FE 


1340 


DU_H0_riAP i 






1341 








1342 








f543 








1344 








154S 








1944 








1347 








1548 


i 






1369 


i 






1370 


i 






1371 




IAS3 


E820F0 


1372 


SCANJCEY.OP i 


1A54 


E848FA 


1373 




1A39 


E8F4FV 


1374 








1373 


; 


1A3C 


E858FP 


1374 








1377 


i 


103F 


A08907 


1378 




1»42 


3CO0 


1379 




1 A*4 


7303 


1380 




1A4fr 


E9BFFE 


1301 








1382 


i 


1A49 


3C13 


- 1383 


SCAN_AFTER t 


1A4B 


7539 


1384 








1383 




1A40 


E84EFB 


1384 


8CAM_£CAN: 


1A70 


741 0 


1387 








1388 


I 


1A72 


E8B203 


1389 




1A73 


E84C04 


1390 




1A78 


E840FB 


1391 




1A7B 


3B1 0 


1392 




1A7© 


7403 


1393 








1394 


I 


IA7F 


E960FE 


1393 








1394 


$ 



JHZ DOim_CXST 

CALt SPU_STATUS_REO 
CALL TIH?R_UD_SEC 

CALL HEXT.COMTIMUE ' 

HOV AL, tlCEY^DATAj 
CAP AL,KEY RU9H_COD6 

JHZ OQtfH EXIT " 
CALL fty„PC7C_3PARCH 
CALL TI«gP_0i_S*C 

CALL NEXT_COKTINUE 

MOV AL,£KEY_DATAl 
CHP AL,TinE*_OUT_CODE 
JZ KEIKO 
JHP DOUH_EXIT 

JflP nSC.HO_WT.EHO 



SCAM Kmy Operation 



CALL SCFCPC_HODE_AX 
CALL SPU.LED AX 
CALL TI«ER_3_SEC 

CALL NEXT.C0NT1HUE 

HOV AL.CKCY OATA1 
CHP AL,TlHER_0UT_COOE 
JMZ SCftM_AFTER 
JHP RANDOHyfOOORI 

CHP AL,SCAH KEY CODE 
JH2 SCAM ANOTHER 



CALL PC_CODE_0„KAI 
JZ SC_FC_PC_XCHG 

CALL ANGO.lHPUT 
CALL ANC0.8XH.DX 
CALL PC.CODE ApRS 
CHP »X,CSI3!BX3 
JZ SC_FC_PC.XCMC 

JHP HSCERR_UT_END 



; IF PC_COO€ <> Input Cod* Th«n PC.Et-^o^ 
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* 



1682 E8BEFB 


1397 


5C_FC_PC_XCMG : 


CALL C0NV_BIT_AL 


1A83 30060EOD 


1398 




XOR tSCAM_K00E_FL«C3 . AL 


IA09 22060EOO 


1399 




AND AL, tSCAH.HODE.FLAGJ 


1A6D 7406 


1600 




J2 EHl_TO_FCPC ~ 


1A8F 884333 


1601 


EHl_TO_SCAKt 


nov ax7ascji.sc 


1A9? FOSOFF 


1 602 




JHP nSG VT.END 


1A9S FR7APA 
injs cvcorp 


1603 


Eft I TO FCPC i 


CfiLL PC CODE 0 — KAI 


1A98 7306 


1604 




JNZ EKI.TO.PC ~ 


1A7A D84346 


1603 


Enl_T0_FC i 


nOV AX,ASc7l_FC 


1A9D F.943FF 


1 606 




jnp nsc — vt.end 


1AA0 RB43S0 


1 607 


EMI TO PC; 


NOV AX, ASCI I PC 


1 AA3 E93FFE 


1608 
1 609 
1610 
1611 


1 


jnp hsg_utjend 


1AA& 3C12 


1612 


SCAN ANOTHER : 


cup al,autho key code 


1AR8 74 03 


1613 




JZ PC.CCDE.XCHC ~ 




1614 
1613 


* 


JMP BASE POKTIHF 






i 






1617 


; 




lAAp toucrB 


1618 


bc rrip.e vrur . 


CALL FC.CUPfc — 0_KAJ 


• Ho U r*WB 












t 




IAB2 E87203 


1621 




CALL ANCO_INPOT 


IHQ3 


I Dec 






1 Has ct)«Vrv 


1 623 




f^i i bc r^otiC of) dc 

^M|.L> ~L> wUVC HVK9 


t ABB IB 1 ft 
I HOD JO • V 


1 624 






t ABD 73 1 F 


1623 




vnt uwc.c«»* * ir r^_LUVE \/ input LOOC Then PC trro 


•TAB* boLbOZ 


1 £26 


) 




1627 


li CD or nnivc • 


CALL HNGU. I UUKUHU 


»AC2 E87AFB 


1628 
1 629 




CALL TlrtEP.03.SEC 


1AC3 E8F2PC 


1 630 
1631 


) 


CALL NEXT.C ONT J HUE 


1AC8 E8S304 


1632 




CALL AKCO.DI SPLAY 




1 633 




JHC MEW_rC_5cT 


1HCD C7l<rfc 


1 Oi>* 

1 633 


I 


IMP MCrCDP UT E Uft 


t ADO E81204 


1636 


HEW_PC.SET ; 


CALL ANCO BIN DK 


1AD3 E805FB 


1637 




CALL PC.CODE.ADRS 


1AD6 8910 


1638 
1639 


; 


NOV CS1 J LBXJ , DX 


1AD8 883341 


164 0 




NOV AX,ASCI1_AU 


1A0B E907FE 


1641 




JMP HSC.WT.EHD 




1642 


t 






1643 


i 




1ADE E901FE 


1644 


PC_CODE_EPR : 


JflP HSGERP_UT_EHD 




1643 
1646 














1647 


t 


D*}«ting Channel* from th€ FC-'PC Lift 




1648 


l 






1649 
1630 






1AE*1 E89AFB 


CLEAR_KEV_OP: 


CALL VlEW_.TBL.LEt' 


IAE4 E8AFF8 


1631 




CALL LED_BIN_BX 


IAE7 BE0001 


1632 




NOV SI.PC_FC.LJST 


IAEA EB26F8 


1633 




CALL C0HV_8IT_AL 
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HEWLETT-PACKARD t 8086 Afmbltr 
SOURCE LI HE 



1 AEt> 34FF 
t AEF 2000 



tAFl B84564 
1AF4 E9EEFD 



1AF7 B84333 

1AFA E8A7F9 

1AF0 E813FB 

1800 22063008 

1B04 7303 

1806 E90EFE 

IB 09 E846FB 

IBOC E8ABFC 



1B0F 
1BI2 
1B13 
1017 
1B1A 
IBID 
1B21 
1B24 
1826 
1829 
1B2B 
1B2F 
1B32 
1833 
1B37 
1B3A 



A089Q7 

E8EFF5 

7303 

E9BFFD 

A29407 

8A1E3308 

80FB80 

7203 

E9EEFD 

B420 

88268507 

E88C03 

A08907 

8800 

E8ABF9 

E813FB 



IB3D E87AFC 

IB40 A08907 

1B43 3C16 

1B43 74B0 

1B47 3C12 

1B49 73DB 



1B4B 
184E 
1B50 
1B53 
1B53 
1839 
1B3D 
1B60 
1B63 
1B66 



E87003 
8A00 
BE3308 
B700 

BA1E3308 

8A262807 

886001 

884002 

80C302 

881E3308 



1634 
1633 
1636 l 
1637 
1638 

1659 ; 

1660 J 

1661 ; 

1662 1 

1663 ; 

1664 SEND_KEY_OP : 
1663 

1666 l 

1667 

1668 

1669 

1670 

1671 ; 

1672 SEND_KYOKAi 

1673 ; 
1674 
1673 ; 
1676 
1677 
1678 
1679 

1680 SETUKOi 

1661 

1682 

1683 

1684 TAMI : 

1683 TAttlKO: 

1686 

1687 

1688 

1689 

1690 

1691 

1692 ; 

1693 

1694 ; 

1695 

1696 

1697 

1698 

1699 

1700 ; 

1701 

1702 

1703 

1704 

1705 

1706 

1707 

1708 

1709 

1710 



XOR AL # OFFH 

and csmexj,AL 

MOV AX,ASCII_D£ 
jnF MSG UT END 



Send Key Function 



MOV AX,ASCII_SE 
CALL SPU_LED_AX 

CALL CONV_BIT_AL 
AND AL, CSEND_ENABLE3 
JNZ SEND_KYOKA 
JMP UT_NO_VT_END 

CALL TIMER_5_SEC 

CALL MEXT — CONTINUE 

MOV AL, CKEY_DATA3 
CALL KAZUKO 
JNC SETUKO 
JMP RANDOM_OUT 

mov clsb_led:,al 

MOV BL,C SEND. INDEX 3 
CMP BL,SEND_MAX 
JC TAMIKO 
JMP UT_NO_UT_END 
MOV Ah720H ~ 
MOV CMS8_LEDJ.»H 
CALL KEY_BUFF_ADRS 
MOV AL, CKEY_DATAJ 
MOV CSX3CBX3AL 
CALL SPU_LED_DISFL 
CALL TIMER_5_SEC 

CALL NEXT.CONTINUE 

MOV AL,CKEY_DATAJ 
CMP AL, CLEAR JCEY_C0DE 
JZ SEND XEY_OP 
CMP AL,AUTHOJCEY_CODE 
JN2 TAMI 

CALL KEY_BUFF_ADRS 
MOV AL,CSI3CBX3 
MOV S I , S END_D A T A BUFF 
MOV 8H,0 ~ 
MOV BL,CSEND_JNDEX3 
MOV AH, C IC_BYTE3 
MOV CSI3CBX+13,AH 
MOV rSI3CBX*23,AL 
ADD BL,2 

MOV CSEND_INDEX3,BL 
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HEWLETT-PACKARD; 8086 Assembler 



SOUPCE LINE 



frB6A B8554t 
1B6D E975FD 



1870 E84BFA 

1B73 7410 

1B73 E8AF02 

IB73 E86A03 

IB7B E85DFA 

IB7E 3BI0 

IB80 74 03 

1B82 E95DF0 

IB83 

1BC5 B87250 

1B88 E819F9 

1BGB EBB8FA 

IB8E E829FC 

1B91 E86601 

1B94 7203 

1B96 E9C600 

1B99 B87250 

1B9C E8B5F9 

1B9F E9B6FA 

1BA2 E813FC 

1BA5 A 08907 

1BA8 E9I 1 00 

1BAB EBAAFA 

1BAE E809FC 



1BBI 
1BB4 
1BB6 
1BB8 
1BBA 
1BBC 
1BBE 
1BC0 
1BC2 
IBC4 
1BC6 
1BC8 
1BCA 
1BCC 



A 089 07 

3C12 

7420 

3C16 

7432 

3C10 

7441 

3C14 

7443 

3C00 

74 OB 

3C1 1 

740A 

EB33F5 



171 1 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1723 
1729 
1730 
1731 
1732 
1733 
f734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1753 
1756 
1757 
1750 
1759 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



MOV AX,ASCII_AU 
JMP nsc_UT_END 



; 

; 
; 

i 

EVENT KEY OP t 



Event Key Operation 



EVENT_ERR; 
EV_PC_OK_YO : 



Y.HAJIME: 



EVEHT_KEY_>JAIT: 



EVEHT_1STJCEY» 



CALL PC_CODE_0_KAI 
JZ EV_PC_OK_YO 

CALL ANCO„INPUT 
CALL ANCO_BIN DX 
CALL PC_CODE_ADRS 
CMP DX,ISI3tBX3 
JZ EV_PC_OK_YO 
JMP M5CERR WT_END 



NOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMER_I__SEC 

CALL NEXT.CONTINUE 

CALL YOYAKU_SEARCH 
JC Y_HAJIME~ 
JMP PORCED_EV£HT 

nov AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMER_I 0_SEC 

CALL NEXT_C0NT1NUE 

MOV AL,CKEY_DATA3 
JMP EVEN7_1ST_KEY 

CALL TIMER_10_SEC 

CALL NEXT_CONTINUE 

MOV AL, CKEY_DATA5 

CMP AL , AUTHOJCEY_CODE 

JZ EVENT_AUTHO 

CMP AL, CLEAR JCEY_C0DE 

J2 EVENT_CLEAR 

CMP AL,PLUS_KEY_CODE 

JZ EVENT_PLUS 

CMP AL * M I NU5_KEY_C0DE 

JZ EVENT MINUS 

CMP AL,TIMER_OUT_C0DE 

JZ EVENT_T_OUT 

CMP AL,EVENTJCEY_CODE 

JZ EVENT.EVENT 

CALL KAZUKO 



PC Code Input 



Event Enable ? 



312 



01 67237 



HEWLETT-PACKARD: 8086 ftfSMbltr 



SOURCE LINE 



IBCF 733E 
iBDt EBAF 

1BD3 E922FD 

1BD6 E850FA 
1BD9 E8A2FA 
1BDC E810F6 
tBOF E8C9F8 
1BE2 E9EEFC 

t BE? E8B600 
t BE8 B83341 
f BEB E90800 

1BEE E8CB00 
1BF1 7319 
1BF3 B84564 
1BF6 E8ABF8 
1BF« EB4AFA 

tBFC EBBBFB 

1BFF EB84 

tCOl E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7353 
1C0C E918FD 

1C0F B7B0 
1C11 8A1E2807 
1C13 8BF3 
1C17 E86402 
1 CI ft 8800 

1C1C A28307 
ICtF B088 
IC21 A284 07 
1C24 E8F8F8 
1C27 E62BFA 

1C2A E88DFB 



1C2D 
1C30 
1C33 
1C35 
1C37 
1C3B 
1C3D 
1C40 



A08907 
E8D1F4 
7249 
B700 

QA1E2807 
88F3 
E87E02 
8A20 



EVEHTJTJ5UT ! 



tC42 A284 07 
1C45 88268507 
1C49 E87202 



1768 
1769 
1770 
1771 

1772 , 

1773 EVENT_EVENTt 
1774 

1775 
1776 
1777 

1778 j 

1779 EVEMT^ AUTHO i 
1780 

1781 

1782 i 

1783 EVENTJCLEAR: 
1784 

1783 
1786 
1787 
1788 
1789 
1790 i 
1791 

1792 ; 

1793 EVENT_PLUS: 
1794 
1795 
1796 
1797 

1798 ; 

1799 RttNDOM.YOYAKU : 
1800 

1801 

1802 

1803 

1804 i 

1805 

1806 

1807 

1808 

1809 

1810 ; 

181 1 

1812 J 

1813 

1614 

1813 

1816 

1817 

1818 

1819 

1820 

1821 ; 

1922 

1823 

1824 



EVENT_MSG i 
I 



EVENT_MIMUSt 
EVEHTJJD : 
EVEHT_HO : 



JNC RANDOM_YOYAKU 
JMP EVEMT_EPP 

JMP RANDOM_M0I>0Rt 

CALL EVEMT_TO„8ASIC 
CALL VIEW_TBL_LED 
CALL RUH_COMVERTER 
CALL SPU_LED_DISP 
JMP NEXT.END" 

CALL KEIYAKU 
MOV AX,ASCII_ftU 
JMP EVEHT_MSC 

CALL KAIYAKU 
JNC EVENT_NO 
ItOV AX,ASCII_DE 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL MEXT_C0HT I HUE 

JMP EV_PC_OK_YO 

CALL UP YOYAKU 
JMP EVEHT_UD 
CALL DOWN^YOYAKU 
JMC FORCED_EVEHT 
JMP flSG_NO_UT_END 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI,BX 

CALX. KEY_BUFF_ADRS 
MOV CBX3CSI3,AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_3_SEC 

CALL NEXT_CONTINUE 

MOV AL,CKEYJ>ATA3 

CALL KAZUKO 

JC IRC YOYAKU 

MOV BH,0 

MOV BL,CIC_BYTE3 

HOV SI .BX 

CALL KEY_BUFF_AORS 

MOV AH,CSI31BX3 

MOV tLSB_LED3,AL 
MOV CMSB_LED3,AH 
CALL KEY BUFF_AD l RS 



P»w Channel Shinki K«iy«ku 



; LSB ■ 



j Ctt Key Input U*it 33 3 



AH 
AL 



[ 1st KEY J 
t KEY_DATA 3 



LED DispUy 
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1C4C 


894004 


1823 




1C4F 


E8CDF8 


1826 




1C32 


E841FA 


1827 








1828 




1C33 


8B3628 07 


1829 




1C39 


81C6000A 


1830 




1C3D 


881 C 


1831 








1832 


% 


1C3F 


E83000 


1833 


FORCED — EVENT : 


1C62 


833C00 


1834 




1C63 


7417 


1835 




1C67 


833C01 


1836 




1C6A 


74 OC 


1837 








1838 


i 


1C6C 


E8SD00 , 


1839 




1C6F 


E839FB 


1840 




tC72 


E8QE01 


1641 




IC75 


E933FF 


1842 








1843 


i 


1C78 


E8A4F8 


1844 


EVENT_RT1 i 


IC7B 


E92DFF 


1845 








1846 


; 


1C7E 


E996FC 


1847 


IRC.YOYAKUi 






1948 








1849 








1830 




tcai 


8B362407 


1851 


ES_PAY_STATU5 r 


1C83 


81 07 


1832 




1C87 


D3C6 


1833 




1C89 


81C60006 


1854 




4C80 


0336 1 E 07 


1855 




1C91 


C3s 


1856 








1857 


i 


1C92 


BE0009 


1858 


EV_FREO_ADRS: 


1C93 


03361 E 07 


1839 




1C99 


0336 IE 07 


1860 




1C90 


C3 


1861 








1862 


f 


1C9E 


88362807 


1863 


KEIYAk'U: 


1CA2 


81C6000A 


1864 




1CA6 


8A1C 


1863 




1CA8 


B700 


1866 




1CAA 


891E1E07 


1867 




1CAE 


E8D0FF 


1868 




1C81 


268024F8 


1869 




1CB3 


A 02 A 07 


1870 




1CB8 


260804 


1871 




1CBB 


C3 


1872 




ICBC 


88362807 


1873 


KAIYAKU; 


1CC0 


8IC6000A 


1874 




1CC4 


8A1C 


1873 




1CC6 


8700 


1876 




icce 


891E1E07 


1877 




1CCC 


E882FF 


1878 




1CCF 


26803CF8 


1879 




1CD3 


7306 


1880 




1CD3 


268 024 F 8 


1881 





HEWLETT— PACKARD i 9086 Azseablcr 
SOURCE LINE 

HOV CSI 3CBX+4 3 , AX ; 
CALL SPU_LEO_FLASH j 
CALL LED BIN BX 



HOV SI,CIC_BYTE3 
ADD SI, HELP 
HOV CSI3,BL 

CALL £V_FREQ_ADRS 
CMP UORD PTR CSI 3,0 
JZ IRC_YOYAKU 
CHP WORD PTR CSI3,1 
JZ EVENT_RT1 

CALL PAY_CH NIRU 
CALL SPU LED_DISP 
CALL EVEN7JBIN_TBL 
JMP EVENT_KEY_UAIT 

CALL SPU_LED_FLASH 
JMP EVENT KEY WAIT 



; ttC Pav Channel Tuning 33 3 
; III Pay 33) 



Timer Address 
Channel 



JNP yT_NOJJT_END 

SI ■ ES_EVENT_TIMER + IC0NV_N03 * 128 ♦ Channel 

NOV SI,tCONV_N03 
MOV CL,7 
ROL St,CL 

ADD S I , ES_E VENT_T I MER 
ADD SI, C BINARY LED I 
RET 

NOV St,EVENT_NO_FREQ 
ADD SI, CBINARY_LED3 
ADD SI,tBINARY LED 3 
RET 

NOV SI,CIC_BYTE3 
ADD SI, HELP 
NOV BL, ISI3 
NOV BH,0 

NOV CBINARY LED3.BX 
CALL ES_PAY~STATU3 
AND BYTE PTR ES:CSI3,OF8H 
NOV AL,CDEVICE_N03 
OR ES:tSI3,AL 
RET 

NOV SX,tIC_BYTEJ 
ADD SI , HELP 
NOV BL,CSI3 
MOV BH,0 

MOV C81NARY_LED3,BX 
CALL ES_PAY_STATUS 
CNP BYTE PTR ES:CSI3,0F8H 
JNC KAIYAKU_ERR 
AND BYTE PTR ESt£SI3,0F8H 
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HEWLETT-PACKARD: 8036 Assembler 
SOURCE LINE 



1CD9 F9 
1CDA C3 
1CDB C3 

1CDC EBA2FF 
1 CDF 8480 
1CE1 26803CF8 
ICES 7202 
1CE7 B4C0 

1CE9 0A262E07 
ICED 802680 073F 
1CF2 08269007 
ICF6 E8F6F4 
1CF9 C3 

1CFA BE000A 

1CFD 03362807 

fDOl B700 

1DQ3 8A1C 

1005 83FB00 

tD08 740F 

1D0A «B 

1D0B E90B00 



1D0E 
1D11 
1D15 
1017 
1D19 
1D1D 
101F 
1D21 
1D23 
1027 
1D29 
1D2B 
1D2D 
1030 
1034 
1036 
1038 
ID3A 
1D3B 



BEOOOA 
03362B07 
B700 
8A1C 

BB362407 

B107 

D3C6 

81C60006 

B164 

43 

83FB64 

7203 

BB0100 

26F60007 

7506 

FEC9 

73E0 

F9 

C3 



103C 891E1E07 
1040 E823FA 

1043 BE3000 
1046 03362407 
1D4A 681C 

104C 8B362807 
1030 81C6000A 
1054 881 C 

1036 F8 

1037 C3 



1882 
1883 

1884 KAIYAKU_ERRi 

1885 ; 

1886 P A Y_CH_.Hl RU l 
1887 

1888 
1889 
1890 

1891 ; 

1892 HATUt 
1893 

1894 
1895 
1896 

1897 ; 

1898 YOYAKU_.SE ARCH r 
1899 

1900 
1901 
1902 
1903 
1904 
1903 

1906 l 

1907 UP_YOYAKUt 
1908 

1909 
191 0 

1911 UP_MA(CEARI: 

1912 

1913 

1914 

1915 

1916 UYL t 
1917 
1918 
1919 

1920 UYJ: 

1921 

1922 

1923 

1924 

1923 

1926 ; 

1927 UO_Y_RETi 

1928 ~ 

1929 ; 
1930 
1931 
1932 
1933 ; 
1934 
1933 
1936 
1937 
1938 



STC 
RET 
RET 

CAUL ES_PAY__STATUS 

nov ah.Ioh 

CHP BYTE PTR ES:tSIJ,0F8H 
JC HATU 
nov AH,0CQH 

OR AH,tC0NV_N0_8lT3 

AHD BYTE PTR CH0U_EVENT3 , 3FH 

OR CH0U_EVENT3,AH 

CALL RUN__COMVERTER 

RET ~ 

HOV 31, HELP 

ADO SI,CIC_BYTE3 

nov BH,0 

HOV 8UCSI3 

CMP BX, 0 

JZ UPJJAKEARI 

DEC BX 

jnP UP__UAtCEARI 

nov SI* HELP 

ADD SI.CIC_BYTE3 

nov BH,0 

nOV BL,CS13 

nOV SI,CC0HV_N03 

nov CL,7 

ROL SI,CL 

ADD SI,ES_.EVENT__TIHER 
nov CL,100 
XHC BX 
CMP BX,100 
JC UYJ 

nov bx,i 

TEST BYTE PTR ES : tSl 3 tBX3 , 7 

JHZ UD_Y_RET 

DEC CL 

JNZ UYL 

STC 

RET 

HOV CBINARYJ.ED1,BX 
CALL BINDECJ-ED 

HOV Sl,EVEHT_CHANHEL 
ADD Sl,tC0NV_H03 
MOV CSI J,BL 

HOV SI,nC_BYTE3 

ADD SI, HELP 

HOV CSI3,BL 
CLC 
RET 
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HEWLETT-PACKARD : 8 086 Ar*embler 



SOURCE LINE 







1939 


; 








1940 






1D38 


BEOOOA 


1941 


D0MN_YOYAKU: 


HOV SI , HELP 


1D58 


03362807 


1942 




ADO SI, tlC BYTE J 


1D5F 


8A1C 


1943 




flOV BL,tSI3 


1D61 


B700 


1944 




mov BH.O 


1D63 


8B3624 07 


1945 




MOV SI,CCONV NOJ 


1D67 


B107 


1946 




MOV CL,7 


ID69 


03C6 


1947 




ROL SI,CL 


1D6B 


81C60006 


1948 




ADO 3I,ES_EVENT_TIMER 


ID6F 


B164 


1949 




flOV CL,100 


1D71 


4B 


1950 


OVL! 


DEC BX 


1D72 


7503 


1951 




JH2 DYJ 


1074 


BB6300 


1952 




MOV BX.99 


1D77 


26F60007 


1933 


DYJ: 


TEST BYTE PTR ES : CS 1 3 CBX3 , 7 


1D7B 


75BF 


1934 




JNZ UD Y RET 


1D70 


FEC9 


1933 




DEC CL 


1D7F 


73F0 


1936 




JNZ DYL 


1D81 


F9 


1937 




STC 


1D82 


C3 


1938 
1939 


J 


RET 


1t>83 


A01E07 


1960 


EVENT_BJN_TBL: 


MOV AL, [BINARY LEO 3 


1D86 


BE3000 


1961 




MOV SI,EVENT_CHAHNEL 


ID89 


03362407 


/962 




ADO SI,CC0NV~N03 


1D8D 


B804 


1963 




MOV t$I3,AL 


1D8F 


C3 


1964 
1965 
1966 


i 

; 


RET 






1967 
1968 










; 








1969 


J 


Another Subrocrfci n«i 






1970 










19T1 










1972 


; 








1973 






1090 


38 


1974 


*NGO_TOUROKU: 


POP AX 


1091 


BE0004 


1973 




MOV SI, NEXT GO ADRS 


1094 


B700 


1976 




J10V BH,0 


1096 


8A1E28 07 


1977 




MOV BL.tIC BYTE3 


1D9A 


0208 


1978 




AOD 8L,BL 


109C 


8900 


1979 
1980 


; 


MOV (SIJCBXl.AX 


1D9E 


B89CD4 


1981 


ANGO_1_10: 


mov ax,ascii_nu 


I DAI 


E800F7 


1982 




CALL SPU_LED_rtX 


IDA4 


E88 1 F8 


1983 




CALL TlMER^lO^SEC 






1984 


; 




10A7 


E310FA 


1983 




CALL HEXT_COHT I NUE 






1986 


I 




10AA 


E9FC0O 


1987 




CALL ANGO SUB 


1DA0 


7307 


1988 




JNC ANGO t 20 


1DAF 


3C16 


1989 




CMP AL,CLEAR_KEV_CODE 


1DB1 


7571 


1990 




JNZ ANCO ERR 


1DB3 


E942FB 


1991 




JMP RANDOM MODORI 


1086 


8800 


1992 


ANGO_1_2 0i 


MOV tSIJCBX3,AL 


10B8 


8A00 


1993 


ANG0"l_2l t 


MOV AL,CSI3CBX3 


1 DBA 


A284 07 


1994 




MOV ILSB - _LED3 , AL 


1DB0 


B4Z0 


1995 




MOV AH ,2 OH 
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HEULETT-PACKARDt 8086 Assembler 



SOURCE LINE 



1 DBF 


E80E01 


1 996 






CALL ANG0.SUB1 






1 997 


J 






1 VUc 


cor sr 7 


1 998 






CALL NEXT^CONT I HUE 






1 999 










E8E1 00 


2000 






CALL ANG0_SUB 


1 DCS 


73 06 


2001 






JNC ANG0_T 30 


1 ULH 


if* 1 c 


~ a no 






CflP AL # CLEAR_KEY_CQDE 


1 DCC 


i ?3b 


9AAY 






JN2 ANG0_ERR~ 


i nrr 


EBCE 


2004 






JMP ANG03 ! _1 0 


1 uvu 


QOi HA 9 
UU I 


• WW 


ANC0_I_30: 


MOV CSIHBX+t 3, AL 


1 DD3 


8A4 00 1 


2006 


ANG0_1_31 i 


MOV AL, CSI JCBX+I 3 


1 DD6 


A28407 


2007 




MOV ELSB_LED3,AL 


1 DD° 


8A2 0 


2008 






MOV AH,CSI3CBX3 




cor & 


2009 






CALL ANG0_SUB1 






201 0 


; 






1 DDE 




AVI 1 






CALL NEXT_C0NT INUE 














1 DEI 


E8CS00 








CALL ANGO SUB 


1 DE4 


7306 


ZD 1 4 






JNC AN££) T 40 


1 DE6 


3C1 6 


201 3 






CMP AL CLFAR KEY CODE 


1 DE8 


73E9 


201 6 






UrU. Kli Km v 1 t 


1 DErt 


EBCC 


2017 






IMP oMcn 1 91 


1DEC 


884002 


201 8 


ANG0_ 


1 40i 


Mnu rcTirsv49i al 

rlUV LSI JLBA^ftJ/Hb 


1 DEF 


8A4002 


201 t 


ANGO 1 41: 




1 DF2 


A28407 








MOV CL£B LFD1.AL 


1 DF3 


UHO DO 1 


2021 






MOV AH, CSI 3CBX+1 3 


1 DF8 




2022 






CALL ANGO SUB1 














1 DFB 


roorto 








CALL NEXT CONTINUE 






2023 








* * 
IPFE 


EoAQQO 


* Uxo 






CALL AN fin SUB 


1 E01 


7306 


O ^ 7 






.INC ANfin 1 RFT 


1 E03 


3C1 6 


2028 








IE 05 


73 ID 


2029 








1 E07 


EBCA 


* uo u 






JMP ANGO 1 31 


1E09 


884003 


2031 


ANGO 1_RET: 


MOV CSIUBX>3J,AL 


1E0C 


A28407 


2032 






MOV ELSB.LEDJ.AL 


1E0F 


8A6002 


2033 






MOV AH,[SI3£BX*2J 


1E12 


E8BB00 


2034 






CALL ANG0_SUB1 






2033 








1E15 


BE0004 


2036 






MOV Sl.NEXT_CO_ADPS 


1E16 


B700 


2037 






MOV BH.O 


1E1A 


8A1E2807 


2038 






MOV BL,tIC_BYTE3 


1 El E 


02DB 


2039 






ADD BL,8L 


1E20 


8B0O 


2040 






MOV AX,C$I3t6X3 


1E22 


30 


2041 






PUSH AX 


l£23 


C3 


2042 






RET 






2043 


; 










2044 












2043 


X 






1E24 


E9BBPA 


2046 


ANC0_ERR : 


JMP HSCERR_UT_END 






2047 


J 










2048 


; 










2049 


* 






1E27 


38 


2030 


ANGO INPUT! 


POP AX 


1E28 


BE0004 


2031 






MOV SI,NEXT_GO_ADRS 


1E2B 


B700 


2032 






MOV 8H, 0 
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HEWLETT-PACKARD: 3036 A*»embUr 



SOUPCE LINE 



i pyti 


8A 1F2S07 
On r V r 


2033 








MOV BL, t IC_BYT£J 


1 E31 


02D8 


2034 








ADD BL , Bl "~ 


1E33 


8900 


2035 








MOV ESIJCBX3,AX 






2 036 










1 1 43 




2 037 


ANG0 2 


.10: 


MOV AX, 0B6B6H 


1 too 


E869F6 


2 038 








CALL SPU_LED_AX 


1 E3B 


CD 1 ACQ 


2039 








CALL TIMER ll) SEC 






2 060 


t 








1 E3E 


EB79F9 


2 06 1 








CALL MEXT_ C0MT1HUE 






2 062 


) 










LDDj UU 


2063 


fl NG0_2_l 1 : 


CALL ANG0_SUB 


1 E44 


73 07 


MO** 




jur AMGO 2 20 


1 E46 


3C 1 6 


« MOD 








TMP AL PI PAP KFY TflDF 


1 £48 


75DA 


2 066 








JN7 ANCO EPP 


1 fc"»H 




2 067 








JMP RANDOM tlODOPl 


1E4D 


8800 


£ Boo 


ANC0_ 


_2_ 


20; 




1 E4F 


p> O D ^ 
PDDOaD 


2 069 


AN GO. 


.2. 


.21 i 


MOV AX 86B6H 




cooonn 

C.0O7UU 


2 07 0 








CALL ANCO SUB 2 






2071 


; 








1 fc3» 




c.Uf & 








PAI L HFKT CONTINUE 






2 073 


j 








1 ESG 


EB4E00 


*» ftf jt 










t E3B 




& vi 9 








JNC ANCO 2 3 0 


1 E3D 


3C16 


*; Ur t> 










1E5F 


75C3 


ZU77 










1 E61 


EBD2 










.IMP ANCD 2 tO 


I E63 


684001 


2 079 


ANCO 2 30 1 




1 E66 


BoddZD 


*>nflft 


ANG0_2 31 : 


HUT Hrt# & I'PWI 


1 £69 


EB7200 


9 nai 

A 110 1 








rat 1 ANCO SUB? 






UVc 










• 

1 E6C 


Eo4Br y 










Col t WFXT CONTINUE 




/ 


« Uo"» 










lfcbr 












^rHl»U MniiU — SUP 


1 E72 


7306 


2 086 








hi rt U M nUU fc. i ** v 


1 1 74 


*$L> ) o 


p nft7 

£ UOf 








CMP Al CI FAR KEY CODE 


t E76 


75AC 


2 088 








JH7 ANCO ERR 


t E78 


EBD3 










imp flwrn"^ 3 1 


1E7A 


394 D0Z 


2 090 


ANGO_2_40: 


nut iviji9'^~*'«~w 


1 E7D 


BPoot 0 


2 09 1 


ANG0"2l4 1 : 


nUV HA / <. Upon 


1 E30 


K: r% A A 

E85B00 


2092 














2 093 










1E83 


E834F9 


2094 








CALL Nt/T_',PH I J HUt 






"> AM 

*. 










1E86 


E82000 


2096 








CALL ANG0_SUB 


1E89 


7306 


2097 








^NC AHC0_2 RET 


1ESB 


3CV6 


2098 








CMP AL. CLEAR KEV_C0DE 


1E8D 


7395 


2099 








JHZ ANG0_EPP 


1E8F 


EBD3 


21 00 








. JMP ANC0_2_71 


1E91 


684 003 


2101 


AMGO. 


_2_RETi 


MOV CSIKBX*n.AL 


1E94 


B32020 


2102 








MOV AX, 2 02 OH 


1E97 


E344 00 


21 03 








CALL AHG0_SUB2 






2104 


i 








1E9A 


BE0004 


2103 








MOV SI,NEXT_CO_ADRS 


1E9D 


B700 


2106 








MOV BH.O 


1E9F 


8A1E2907 


2107 








MOV BL,tIC_BYTE3 


-1EA3 


02DB 


21 08 








ADD BL.BL 


1EA3 


8B00 


21 09 








MOV AXj [SI3CBX3 
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HEULETT-FuCKAPDt 8086 A**«abt«r 
SOURCE L I ME 



IEA7 50 
1EA8 C3 



I Eft? 
IE*C 
I EAF 
1 EB1 
1EB3 
f EBS 
IEB6 
IEB9 
IEBC 
IEBD 



A 099 07 

E355F2 

73 OD 

3CO0 

7504 

58 

E93FFA 
E80200 
F9 
C3 



1EBE 8E0010 

tECI B700 

1EC3 8A1E2807 

IEC7 03DB 

1EC9 03DB 

IECB 03DB 

1ECD 03DB 

1ECF C3 

tEDO 98268507 
1ED4 E8BDF4 
1E07 E8D1F5 
1EDA E87BF7 
1EDD C3 

1EDE E8C3F5 
1 EE! E874F7 
1EE<t C3 



1EE5 
tEE3 
1 EEm 
IEEl 
tEEE 
»EFi 
1EF4 
1EF7 
1 EFA 
1EFC 
1EFF 
IF02 
IF 05 
IF07 
IF nft 
IFOD 
1FI0 
1FI2 



E9D6FF 

B500 

8HF5 

8A1 0 

80E20F 

E8IF00 

8A4301 

30E1 OF 

03M 

E81400 

8A4802 
80E1 OF 
03Dt 
E8n900 
3A4803 
90E1 OF 
03M 
C3 



IF 13 03P2 
1F15 3BC2 
IFI7 03C0 



21 1 0 
21 1 1 

2112 ; 

2113 ; 

2114 j 

2115 AMC0_5UB : 
2116 

2117 
2118 
21 19 
2120 
2121 

2122 KAORU: 

2123 

2124 

2125 ; 

2126 KEY_BUFF_ADRS: 
2127 

2123 
2129 
2130 
2131 
2132 
3133 

2134 ; 

2135 ANC0_SUB1 r 
2136 

2137 
2138 
2139 

2140 ; 

2141 ANG0_SUB2: 
2142 

2143 

2144 ; 

2145 ANGO_BIW_DX: 
2146 

2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2138 
2159 
2160 
2161 
2162 

2163 * 

2164 MULTI_10_DX: 
2165 

2166 



PUSH AX 
PET 



MOV AL# [KEY DATA 3 

CALL KAZUKO 

JKC KEY_BUFF_ADR3 

CMP AL,TIMEP_0UT_CODE 

JHZ KAORU 

POP AX 

JMP RANDOM_M0DORI 
CALL KEY_8UFF APRS 
STC 
RET 

MOV S1,KEYJ>ATA_STACK 

MOV BW,0 

MOV BL,UC_BYTE3 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

RET 

MOV IMSB_LED3,AH 
CALL SPU_CLEAR DISP 
CALL SPO_LED_dTsP 
CALL TIMER 10 SEC- 
RET 

CALL SPU_LED_AX 
CALL TIMER_1 0 SEC 
RET 

CALL KEY_8>JFF_ADRS 

MOV CH,0 

MOV DH,CH 

MOV DL„tSI3tBX3 

AMD DL,0FH 

CALL MULTI_10_DX 

MOV CL,t$l*UCBX3 

AMD CL,OFH 

ADD DX,CX 

CALL HULTI_10_OX 

MOV CL,t$I*23CBX3 

AND CL,OFH 

ADD DX,CX 

call multi_10_dx 
mov cl,cs:+33Cb:<3 
amd cl,ofh 

ADD DX,CX 
RET 



1 DX m #1 

; DX - #1*1 0 



; DX « #1*1 0+#2 

; DX «'#1*10+#2>*10 



: DX « <#1*t0«-#2>*10«-»3 

; DX »'<#l*l0*#2>*10+*3 »*10 



; DX -<C#1*10*«2>*10+«3>*10*#4 



ADD DX,DX 
MOV AX,DX 
ADD AX, AX 



I *2 



t *2*2 
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HEULETT-FMCkftPO: 8086 A***»bl«r 
SOURCE LINE 



1 F 1 9 


03C 0 


2167 






ODD AX, ftX : *2*2*2 


1 F 1 B 


030 0 


2168 








1 F 1 P 


C3 


Z 169 
2170 






RET 






2171 




Key In 3I"> i t • fiirtgou Wo Di7| 






21 72 








1 F 1 E 


58 


2 1 73 


ANGO. 


.DISPLAY: 


POP AX 


tcic 
lr ir 




21 74 








1 F22 


B7 00 


21 75 






MOV BH .0 — — 


1 F24 


Ad 1 F2&07 
OH 1 CcwUi 


2176 






HflV BL flf BYTF5 


1 F28 


02DB 


2 j 77 






ODD BL BL 

MIT WW # DW 


1 POq 
i r *h 


97UU 


? 1 7a 






HUT LSJJLDr. J# MA 






«. i • y 








1 F2C 


COs" r r 


2180 






tALL KPV BUFF GftPC* 


1 F 2F 


r ft n? n o 


2t 8 1 






MOV RVTP PTP r^lirRV*71 ft 






"> f 

4k > 9fc 


/ 






i m 

1 r ,J,S 


t303^*» 1 


*. IDJ 


ANG0_AU_WT_LP t 


nuv M/s# Mai i i_Hy 


i r Jo 


encore 


-> I Q J 
«. 1 






■ cpii ■ cf> av 
IHLL srU^Utl'^ Ha 


1 F39 


E80AF7 


2 1 85 






^ Al 1 TIMED 1 *"CC- 








; 






1 F3C 


E87BF8 


2 1 87 






CALL Nfc XT__CUNT I HUE 






O t DO 

c 1 Wo 


; 






1 F3F 




2 1 89 






hOV AL, l"KEY__DAT(i3 


1 F42 


3C1 2 


2190 






CMP AL, A*JTH0_KEY_C0DE 


1 F44 


7476 


2191 






J«i AMCO^HIHTEI 


1 F46 


3C f 6 


21 92 






AMD | CIO Kni\i> 

CnP mL , CLEA»v_ICE r_C0PE 


1 F4B 


7462 


21 93 






JZ ANG0__W0_AUTHQ 


1F4A 


E871 FF 


2194 






CALL K E Y_ B U F F — A C* P S 


1 F4D 


FE4 007 


21 93 






INC BYTE PTR CSJDtBX-*/} 


1F30 


B020 


2196 






MOV AL*20H 


1 F32 


628507 


21 97 






WOV tnSB.LED] .AL 


t F33 


8A0O 


21 98 






flOV AL,CSI}CB^3 


1 F57 


A284 07 


2 1 99 






HOV CLSB^LED3,**L 


t F5A 


E84EF3 


2200 






CALL oPU_LED_DI^P 


1 F3D 


ttftbr b 


Of) O 1 


ANG0_ 


,DISP_LP: 


CALL TlnbR^l^att 






<C« Us 








t F60 


E8~»* F8 


2203 






CALL NEXT — CONTINUE 














I r o J 


M Ui?r» U r 


ITO 






HOV AL • t r j .EY_PATQ J 


1 F66 


3C1 2 


2206 






CnP AL, AUTHO_rEY_C0t>E 


1 F68 


7432 


2207 






JZ ANCO^NINTEI 


1 F6A 


3C1 6 


2208 






CMP AL>CLEAP_KEY_CODE 


1 F6C 


743E 


«-«- U7 








1F6E 


E84DFF 


221 0 






CALL KEY BUFF mDRS 


1F71 


8A6007 


221 1 






mov ah,csikb;:+73 


1F74 


30E403 


2212 






AND AH, 3 


IF77 


0ADC 


2213 






OR BL, AH 


1F79 


3A4DFF 


2214 






MOV AL,tSntBX-l3 


1F7C 


A28507 


2215 






MOV tMSB LED3 , ML 


1F7F 


8AO0 


2216 






mov al,csi3cb::3 


1F8t 


A284 07 


2217 






MOV CLSB LED3.AL 


1F84 


E80DF4 


2218 






CALL SPU CLEAR_DISP 


1F87 


E821F3 


2219 






CALL SPU_LED_DISP 






2220 


i 






1F8A 


EB31FF 


2221 






CALL KEY BUFF_ADRS 


1F80 


FE4007 


2222 






INC BYTE PTR CSI3CBX+73 


1F90 


8A6 0 07 


2223 






MOV AH,tSI3CBX+73 



320 



01 67237 



HEULETT-PACKARDi 9086 AssenMtr 



SOURCE LIME 



1F93 80FC96 
1F96 7314 
1F98 80E403 
1F9B 73C0 
1F9D E8A6F6 

1FA0 E817F8 

1FA3 A08907 
1FA6 3C12 
1FA8 7412 
1FAA EB87 

IF AC BE0004 
1FAF B700 
1FB1 8A1E28Q7 
1FB3 020B 
1F87 6BO0 
1FB9 30 
IFBfl F9 
1FBB C3 

1FBC BE0004 
1FBF B700 
1FC1 8A1E2607 
1FC3 02DB 
IFC7 8BO0 
1FC9 30 
1FCA F8 
1FCB C3 



IFCC 3C88 
1FCE 7406 
1FD0 3C8A 
1FD2 7478 
1FD4 F8 
1FD5 C3 

iFDb SA44 05 
1FD9 8400 
1FDB 8B54 06 
1 FDE BB0009 
1FE1 03D8 
1FE3 03D8 
I FES 8917 

1FE7 BAOOOO 
1FEA 880006 
1 FED 03I>8 

IFEF 83FA06 
IFF 2 7336 

1FF4 26F60707 
1FF8 7449 



2224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
2239 
224 0 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2230 
2231 
2252 
2253 
2234 
2235 
2236 
2257 
2258 
2239 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2273 
2276 
2277 
2278 
2279 
2280 



AUGO_AU_RETRY I 



ANCO _MO 6UTH0 : 



ANCO HIHTEI: 



PAY GROUP 1 i 



CMP AH, 130 

JMC A?NGO_NO_AUTHO 

AND AH ,3 

JNZ AKG0_0ISP_LP 

CALL TIMER_1_SEC 

CALL NEXT_CONT I HUE 

HOV AL,CKEY_DATAJ 
CMP AL, AUTH 0_KE Y_C ODE 
JZ AMGO_NINTEI 
JMP ANGOLA U_MT_LP 

HOV SI,NEXT_CO_ADRS 
mov BH,0 
MOV BL,C1C_BYTE3 
ADD BL,BL 

nov Ax.tsncBXj 

PUSH AX 

STC 

RET 

MOV SI ,NEXT_CO_ADRS 

MOV BH,0 

MOV BL,CIC_BYTE3 

ADD BL,BL 

MOV AX,CSIJCBX3 

PUSH AX 

CLC 

RET 



CMP AL,88H 

JZ PAY_PRGG_STaRT 

CMP AL,8AH 

J2 PAY^PROC^TOP 

CLC 

RET 



PAY_PROG_STAPT : MOV AL,tSI+33 / Channel 

~ MOV AH,0 

MOV DX,CSI+65 : DX » Freq. Data 

MOV BX,EVENT_KO_FREQ 

ADD BX,AX " 

ADD BX,AX ; BX - Freq. Table Address 

MOV CBX3,DX } frequency Set 

t 

MOV DX,0 

MOV BX , ES_EV ENT_T I MER 

ADD BX,AX " 

I 

EV_F_ST_CIC: CMP DX,6 

~~ JMC P_P_START_RET 

TEST BYTE PTR ES:CBXJ,7 
JZ NEXT EV ST 



0167237 



HEWLETT-PACKARD : 8096 Assembler 



SOURCE LINE 



1FFP 30 
1FFB 53 
1FFC 52 

1FFD A31EQ7 
2000 36162407 
2004 268P07 
2007 2407 
2009 7502 
200B B002 



20Q[> 
201 0 
2012 
2014 
2016 
2018 
20IC 
201F 
2022 
2025 
2029 



P22A07 

02C0 

02C0 

02C0 

02DO 

88162807 

E81AF0 

E884F0 

E88FF3 

881E1E07 

E83CF7 



202C BES003 
2 02F 03362807 
2033 03362807 
2037 8B161A07 
203B 8914 

203D E81FFC 

2040 3P 

2041 5B 

2042 58 

2043 42 

2044 81C38000 
2 04© EBR5 

204h F8 
204B C3 

204C 90 
204D F8 
204E C3 



2281 

zzsz 

2283 
2284 
2283 
2256 
2287 
2288 
2239 
2290 
2291 
2292 
2293 
2294 
2293 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
23 04 
2305 
23 06 
2307 
2308 
2309 
231 0 
231 1 
2312 
2313 
£314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



PUSH PX 
PUSH BX 
PUSH DX 



Channel 

H th Converter 
Drop Ho . 



Event T Addr 



PEV OK: 



NEXT EV ST : 



P_P_STmRT_RET: 



PPY_PPOC_STOP: 
PhY GROUF 2; 



MOV tBJHAPY_LED] .AX 
H0V CC0MV_H03.DL 
110V AL,E3:tBX3 
AND PL, 7 
JN2 DEV_0K 
HOV PL, 2 

MOV CDEVICE_M0 3,AL 
POD PL. PL 
PDD PL , PL 

ADD PL, PL ; PL 

ADD DL,PL 
HOV UC_BYTE3,DL 
CALL COHV_T0 DROP 
CALL 1D_OROP_DEVJCE 
CALL SPU RELAY ON 
HOV BX,CB1HAPY_LED3 
CALL BINOEC_LED 

HOV SI, JUMP ADDRESS 
ADD SI^IcJFyTEJ 
ADD S1,CIC_BYTE3 
HOV DX, r BASE_POIWT3 

HOV tsn.Dx 

CALL FORCED_EVENT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD BX.128 

4HP EV_F_ST_Cr 

CLC 
RET 

NOP 
CLC 
RET 



* 8 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUER_DET_CHD 
LOAD_FROH~DKOP 
LOAD TO DROP 
SPU_?TATUS_REQ 
ID_DROP_DEVICE 
1C__DR0P_DGVICE 
CONV_SU BIT_AL 
DROP_BIT PL 
$PU_RELAY_OFF 
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HEWLETT-PACKARD i 8036 Assembler 
SOURCE LINE 



2138 


GLOBAL 


2339 


GLOBAL 


2340 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2343 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2346 


GLOBAL 


2349 


GLOBAL 


2330 


GLOBAL 


2331 


GLOBAL 


2332 


GLOBAL 


2353 


GLOBAL 


2334 


GLOBAL 


2333 


GLOBAL 


2356 


GLOBAL 


2337 t 




2338 ; 




2339 ; 




2360 


EXTRN ! 


5361 




2362 




2363 




2364 




2363 





SPU_CLEAR_DISP 

EVEWT_LED_OFF 

DROP_HAP_3ET 

KEY_OPE POTION 

COIIV_TO_DROP 

OROP_T0~C0MV 

BIMC»EC_LED 

LEP_VIEW_TBL 

SPU_LED_DISP 

RUH~CON VERTEX 

uakeari_de_on 
op spu.off 
opIihitial 

BflSE_ROUTIHE 

JUriP_rtDFS_INIT 

JUttP_AfPS.INIZ 

DEVICE.HAP.SET 

POY_CROUP_1 

PAV_GP0UpZ2 



Errors," 
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What Is Claimed Is ; 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one . of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 



- 324 " 016723 
channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means* 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein; said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal . 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal, 

6. The apparatus defined in claim 2, 
further comprising; 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal, 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13* The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19 r wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22, A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of- the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23* The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24, The cable television system defined 
in claim 23 p wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals* 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27 , 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29 • A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information * 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compr i sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated " 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's . 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compri sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber^ premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 



external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a* second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized . 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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